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Antediluvian Underwriters. 





INSURANCE OF WAREIOUSES USING ELEC- 
TRIC LIGHTS. 





Probably the largest and most important 
warehouses in the world are those of the 
New York Terminal Warehouse Company, 
at the foot of Fifty-ninth street, in this city. 
Mr. B. H. Lane, the general manager of this 
company, is a gentleman of progressive 
ideas. Desiring to increase the facilities for 
handling his customers’ gocds, he thought it 
would be well to install an incandescent 
electric light plant in the warehouses, which 
ire quite dark even on the brightest days. 
Accordingly, Mr. Lane gave the Thomson- 
Houston Electric Company the order for an 

icandescent plant to run at the regular 110 
volt pressure. The plant was put in, and 
Mr. Lane sent tothe New York Board of 
‘ire Underwriters for an inspector to come 
nd pass upon the electrical installation. 

The board refused to inspect the plant, 
uuch to Mr, Lane’s surprise, giving as a 
eason, an arbitrary rule made by the board 
some 25 years ago, which says that no light 
other than that given by a lantern burning 
lard or sperm oil shall be used within a ware- 
house building. Furthermore, the lantern 
must be locked, so that it may not be opened 
in the building by the workman using it. 

Mr. Lane had been using lanterns in the 
warehouses, but supposed, quite naturally, 
that the introduction of incandescent light 
would materially lessen the hazard of the 
risk to the insurance companies. The 
Board of Fire Underwriters advanced the 
arguments that the introduction of electric 
lights would make it possible to work two 
shifts of men in the warehouses, a day and 
anight gang, and would, therefore, double 
the risk. The other argument was that if 
the board allowed electric lights in the 
buildings of the New York Terminal Ware- 
house Company, it would establish a prece- 
dent, and other warehousemen would want 
electric lights, too. To the first argument, 
Mr. Lane replied that he was willing to pay 
an increased rate of premium for his insur- 
ance, if the board would only inspect his 
plant and let him turn on current. The 
board refused to recognize Mr. Lane’s right 
to use electric lights, and would not examine 
the plant. 

Mr. Stephen E. Barton, of the Electric 
Mutual Insurance Company, of Boston, has 
examined the risks and has pronounced 
them perfectly safe for any insurance com- 
pany to write. Mr. Barton’s ability as an 
insurance expert is well known, but the 
New York Board of Fire Underwriters, 
in spite of Mr. Barton’s opinion, and that 
of many New York insurance experts, still 
maintains its mulish attitude, and there the 
matter rests awaiting a solution. 
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An International Cable System. 

Mr. J. Henniker Heaton, Member of Par- 
liament for Canterbury, is now in Canada, 
and in a long interview with a representa- 
tive of the Boston Herald, he spoke practi- 
cally as follows of his pet scheme for cheap- 
ening cable messages between England and 
Australia. He says that the average cost of 
such messages is now $30, and: that one:mes- 


sage recently sent from England cost $7,000. 
He proposes to lay a cable from Vancou- 
ver to Australia, by way of Hawaii and 
Fiji, preferably as a State enterprise by all 
interests concerned. As laid down, the 
length of line would be as follows : 


Brisbane or Sydney to North Cape...... 1,300 knots 
Oo . , 1,240 “ 
Fiji to Fanning Island................... 2.270 
Fanning to one of the Sandwich Islands.1, 

Sandwich Islands to Vancouver Island..2,730 ‘ 
Vancouver Island to Vancouver City.... 100 “ 


sce ccdesccsscesscocevscosessesed 8,900 knots 
Mr. Heaton estimates the cost of this 9,000 
miles of cable at $10,000,000, and that when 
connected with the telegraph system of the 
Canadian Pacific Railway and the Atlantic 


cable to Valencia it would have a capacity 
of 10,000,000 words per year, and would 
produce a revenue of $2,500,000. He says 


“ 
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New Rheostat. 

The accompanying illustration shows a 
rheostat manufactured by Messrs. Ziegler 
Brothers, Boston, Mass. This instrument is 
classified as Rheostat No. 2. It has coils 
ranging {rom one ohm up to 2,000 ohms, 
producing a total resistance of 4,110 ohms. 
The box is made of highly polished and 
nicely finished mahogany and tbe top con- 
sists of hard rubber. - The plugs are neatly 
fitted and are finished off with polished rub- 
ber handles. The metal work shows skilled 
workmanship. In testing the coils, great 
care is taken by the Messrs. Ziegler, and the 
wires are thoroughly clamped to the top 
blocks. 

This firm also makes other sizes ; their No. 
3 is called the combination set, including gal- 





An ImprRoveD RHEOsTAT. 


a private company has offered to do the 
work for a subsidy of $450,000 per year, 
but as the government could raise the 
necessary capital at three per cent., the in- 
terest charges on the estimated $10,000,000 
for construction would only be $300,000 per 
year, and this would be reduced by the sav- 
ing of $50,000 in the transmittal of govern- 
ment messages. To carry out this scheme 
would require the absorption by the govern- 
ment of all existing companies affected, but 
these only represent $52,500,000 of capital. 
Many of these lines are old ; 180 miles of 
them have been submerged 18 years; 2,400 
miles, 17 years; 2,724 miles, 16 years, and 
1,283 miles 15 years. The 12,035 miles in 
the Eastern extension could be reconstructed 
to-day for $11,000,000. Assuming this as a 
fair purchasing price, the total cost of the 
new international system would be about 
$21,000,000. 

The interest on the above amount would 
be $630,000, but the purchase of the Eastern 
Extension Company’s business would extin- 
guish subsidies now paid by the colonies an- 
nually, amounting to $283,500. The Ha- 
waiian government also offers to further 
reduce interest account by a grant of 
$20,000 per annum. Mr. Heaton concludes, 
therefore, that it is folly to subsidize a pri- 
vate company with $450,000 when the gov- 
ernment can carry on the work for about 
$300,000 for interest on the investment, and 
make a possible profit, at reduced rates, of 
$2,000,000 per year. 


vanometer and rheostat. All theinstruments 

of this company are made with the best 

standard metal and are mounted on hard 

rubber bases on top of a mahogany box. 
ease eas 


New York Electric Club. 


The Next Regular Meeting of the Electric 
Club, New York, will occur Thursday 
evening, November 20th. Prof. E. L. 
Nicholls, professor of physics at Cornell 
University, will deliver the address. Pro- 
fessor Nicholls is sure of a large audience, 
and every attendant will be a thousand times 
repaid. ‘‘The Artificial Light of the Fu- 
ture” will be his topic, and much original 
work will be presented. 

Alfred Sommerguth, Royal Engineer of 
the Prussian government railways, Berlin, 
was a Club visitor last week. Mr. S. and 
friend are looking into the electric railway 
question in this country. 

Messrs. Eddy, Newton and Baird, of the 
Eddy Motor Company, were Electric Club 
visitors last week. 

F. Z. McGuire, one of the poet laureates of 
electricity, has returned to New York and 
the Electric Club, after a sojourn of several 
weeks at the National capital. 


Photographing Water Jets by Electric 
Light. 


Lord Rayleigh, Sec. R. 8., describes the 
apparatus which he had employed for the 
purpose of obtaining photographs of water 
jets, the illuminant used being the electric 
spark, the light of which was diffused by the 
intervention of a ground glass screen. Under 
ordinary circumstances, the particles of water 
composing a jet at some little distance from 
the nozzle at which it issued were spread out 
over aconsiderable area. When, however, a 
rubbed stick of sealing-wax was brought 
near, this area diminished, owing to the 
coalescence of the separate drops on being 
electrified ; but when the jet was more 
powerfully electrified, the mutual repulsion 
of the drops was rendered evident by their 
spreading out over a much greater area. The 
author explained these phenomena by sup- 
posing that in the ordinary unelectrified jet 
the particles were constantly colliding with 
one another, and this collisive tendency was 
so strong that, even when they were all sim- 
ilarly electrified to a slight extent, the usual 
repulsion was masked by it. Since, how- 
ever, it was probable that the electrical poten- 
tial of the different particles varied to a cer- 
tain small extent, when two approached each 
other sufficiently closely a spark would 
pass from one to the other, the effect of 
which would be to break momentarily the 
surface film of the drops and allow thein to 
run together. When, however, the jet was 
more strongly electrified the electrical repul- 
sion would be so great as to prevent the usual 
mechanical impacts, and coalescence would 
not take place. Lord Rayleigh exhibited 
several photographs of water jets which he 
had taken in the manner described, the ex- 
posure, he estimated, being in no case greater 
than the yy}55 of a second. 
~_>-—— 

The Detection of Irregular Working in 
Machinery. 


When a machine goes wrong, the mischief 
is generally announced by a change or modi- 
fication in the noise which the working parts 
normally emit. It is usually inconvenient 
to stop all the machinery that may be run- 
ning at the time in order to detect the cause 
of the irregularity. Yet itis obvious that 
if only the locus of the unusual noise could 
be ascertained, or the noise itself isolated 
from the general burr and clatter going on, 
much time would be saved, to say nothing 
of the advantages gained. 

According to a recent issue of the Builletin 
de la Société de Mulhouse, Mons. Rodolphe 
Bourcart has devised a simple method, by 
means of which, in the midst of a busy 
workshop full of machinery in motion, any 
special noise, even though of insignificant 
intensity, can be distinguished and its origin 
traced. In this way even the irregular 
action of a very small factor ina machine 
may be Ciscovered. 

The apparatus, if indeed it may be desig- 
nated by such a term, is simplicity itself. 
It consists of an ordinary india-rubber gas 
tube about a yard in length; the length 
may, however, be varied to suit the nature 
of the investigation. The tube is unprovided 
with ear-piece or bell. One end is applied 
to the ear of the observer, whilst the other 
is moved about in order to explore the seat 
of the irregularity. 

Since the free orifice of the tube is com- 
paratively small and is applied as closely as 
possible to the vibrating surface, it prac- 
tically receives only those sonorous vibra- 
tions which are emitted by this surface ; 
other vibrations that may be in progress 
within the room will scarcely affect the ear 
drum of the observer, who will take care to 
close his other ear as far as possible. 

The ‘‘ test” tube can be made and used by 
apy one; there is nothing to arn about it. 
Those who have to do with machinery will 
find it especially useful for observing noises 
due to irregularities in the working of small 
parts of machines which may be either 
difficult or dangerous to approach in any 
other way. 
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SOME RECENT ELECTRICAL 
PATENTS. 
IMPROVEMENT IN ELECTRIC MOTORS. 

In the accompanying engraving is illus- 
trated a recent improvement, by Prof. Elihu 
Thomson, in electric motors for preserving 
their speed under varying loads so as to 
hold it at a practically constant value irre- 
spective of the amount of work performed. 
The motor is intended to operate on a con- 
stant current circuit, under the control of 
which a motor, as ordinarily constructed, 
would speed up on decrease of load and 
speed down on increase of load. A mechan- 
ical device is provided for cutting in or out 
a portion of the field magnet coils when the 
load varies. The device is controlled by 
centrifugal action, the particular form shown 
in the illustration being a centrifugal gov- 
ernor which will shift a clutch pulley P into 
or out of engagement with a co-operating 
pulley E. The latter when moved shifts a 
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brush G over a series of switching segments 
C C*, each of which is connected with a 
different section of the field magnet coils. 
A spring S normally draws the pulley E in 
one direction. The pulley P is maintained 
in light frictional contact with the pulley E 
under a normal load. When, however, this 
contact is varied by a change of load, the 
wheel E is carried in one direction by the 
armature operating through the increased 
frictional contact, or is drawn back in the 
other direction by the spring S operating by 
means of a reduction of contact. These 
actions respectively cut in or out coils of 
the field magnet system, and thereby vary 
the intensity of the magnetism and, conse- 
quently, the torque of the armature. As 
shown in theengraving, the field magnet and 
armature circuits are connected in multiple 
arc relation, the current splitting at the point 
marked a, and passing through the armature 
and ficld magnet in parallel and reuniting 
at the point marked b. The co-operating 
surface of the friction pulleys are preferably 
faced with leather. 


COMBINED ARC AND INCANDESCENT 
LIGHTING SYSTEM. 

Many efforts have been made to operate 
are lamps in connection with incandescent 
lamps on the samecircuit. In cases in which 
the arc lamps have been placed in series re- 
lation to the incandescent system, a change 
of resistance in any arc resulting from im- 
purities in the carbons, would cause a wide 























fluctuation in the current strength and thus 
endanger the incandescent lamps. Mr. J. 
E. Giles, of Hazleton, Pa., has invented a 
device by the use of which arc lamps may 
be grouped in parallel with incandescent 
lamps on a circuit of constant potential, 
which is said to insure a perfect operation of 
both types of lamps, to prevent the arc 
lamps from creating wide variations of cur- 
rent strength, and to overcome the disagree- 
able noise due to changes of current strength 
in the are branch. The invention is illus- 
trated in the accompanying engraving, 
wherein 4, 4 represent two arc lamps and 3, 
3a series of incandescent lamps connected 
between two constant potential mains. At 
5 is shown the automatic device for cutting 


ELECTRICAL REVIEW 


in resistance when the strength of current 
circulating in the arc branch varies beyond 
a safe limit, so that an increase of resist- 
ance will instantaneously act to preserve. the 
balance of the system, and not only main- 
tain a uniform intensity of the arc lights, 
but also of the incandescent lights. This 
disposition should be distinguished from 
systems in which a broken lamp is replaced 
automatically by an auxiliary resistance 
equal to that of the broken lamp, and from 
compound systems in which are located arc 
lamps in series relation to incandescent 
lamps arranged in multiple arc, the whole 
number of incandescent lamps passing just 
enough current to sustain the arc lamps and 
auxiliary resistance being cut in when one 
or more lamps fail, and from automatic de- 
vices—such as regulators—used at the gen- 
erator to cut in or out resistance to preserve 


the current strength of the system, irrespect-'# 


ive of the number of lamps burning, to 
avoid great changes of candle-power, and 
avoid burning out the armature of the gen- 
erator. 
cuits of constant potential in which the arc 
lamps are disposed in the same relation. to 
the main wires as the incandescent lamps, 
and the primary object is to prevent a noisy 
arc. 

The automatic regulator consists of an 
electro-magnet, the armature of which, on a 
rise of current strength, operates a circuit- 
breaker and opens a normal low resistance 
circuit and forces the current to follow a 
shunt of higher resistance, but which is 
only a fractional. part of the resistance of 
any one arc lamp. Normally, there are two 
paths for the current—by way of the con- 
tacts and short. circuit, and by way of the 
shunt—but instantly upon rise of current 
strength the contacts will be separated, addi- 
tional resistance’ cut in, and the current 
strength lowered to compensate the increase 
due to fluctuation of arc. 


ELECTRICALLY-CONTROLLED FIRE-ARM. 

The accompanying engraving illustrates 
the latest application of electricity to the 
firing of small arms. In the stock. of the 
gun—a Mauser rifle being shown for ex- 
ample—is placed a cell of dry battery, h, 
the circuit of which includes an electro- 
magnet, f, and a mercurial circuit-closer, 7. 





The circuit-closer acts automatically when 
the gun is held at a predetermined angular 
elevation, and energizes magnet /, releasing 
a locking arm, c, from the trigger, as will 
be understood from the engraving. The 
circuit-closer is a bent glass tube containing 
mercury, the terminals of the circuit being 
sealed into the end of the tube. The tube 
is mounted in a rotary box, m, which can 
be adjusted by means of the pointer and 
scale to release the lock from the trigger, so 
that the latter may be pulled to discharge 
the gun at any desired angle of depression. 
The gun shown in the drawing can only be 
discharged on being lowered from an up- 
right position to a horizontal plane, when a 
drop of mercury will flow into the neck of 
tube ¢ and bridge the circuit terminals ; then 
the latch ¢ will be automatically withdrawn 
and the trigger can be pulled. In any other 
position, the trigger is locked out of action. 
The inventor claims that the device replaces 
in a great measure the sights on a gun, 
and that it has the important advantage of 
insuring precision in range and being inde- 
pendent of vision or sight, that it may be 
employed in many cases for night firing 
where the range has been previously ob- 
tained. For night firing at sappers’ heads, 
also for firing from behind high works, 
with the gun elevated to a considerable 
extent, it is claimed to insure great accuracy 
where the firing would otherwise be at 
random. 

A NEW TYPE OF ALTERNATING 

MOTOR. 

In the accompanying engraving is illus- 
trated a novel type of alternating current 
electric motor, invented by W. Stanley, 
Jr., designed to operate under a simple 


CURRENT 
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The invention relates only to cir- } 


alternating current flowing through a sin- 
gle pair cf mains. No commutator is 
used, rotation being developed by two 
lines of magnetic polarization developed 
in an iron armature by the two sets of field 
magnets placed at right angles to one an- 
other. In the engraving, G illustrates a 
source of alternating current, from which 
proceeds a single circuit, connecting in series 
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relation the coils of two pairs of field mag- 
nets F F! and A A’, one pair, F F', forming 
a field of force in which an iron armature, 
C, mounted upon an axis, is located, the 
other forming a field of force for a copper 
ring or conductor, R, carried by one end of 
the iron armature but suitably insulated 
therefrom. The armature conductors have 
their terminals secured in the copper ring R 
at diametrically opposite points, as indicated 
in the engraving, each coil terminating in 
the ring at one end and bending over the 
end of the armature at the other. The field 
magnets, A A!, under the influeuce of a 
current passing through their exciting coils, 
are polarized, and induce currents in the 
ring R, and the two magnets are so wound 
that the currents will oppose one another in 
direction in the copper ring, thus causing 
them to join in parallel, and pass over the 
armature conductor from oneside of the ring 
to the other. From this it will be under- 
stood that any given phase of current circu- 
lating over the mains will develop currents 
in the copper ring which will circulate 
through the armature coil located at the 
neutral point of inductive effect, or through 
the vertical coil’ shown inthe drawing. This 
current will tend to polarize the armature in 
a direction at right angles to the polarity im- 
pressed upon the armature by the field 
magnets F F'!, and the two forces combined 
will create a consequent pole pn a line some 
where between the two, which will be attracted 
by the field-magnets N SS and create a 
rotary torque in the armature. As the 
armature rotates, the copper ring R will be 
carried with it and the terminal of another 
armature coil will be brought into position 
of maximum effect. in magnetizing the 
armature. Inasmuch as a reversal of cur- 
rent will effect both sets of field-magnets 
alike, the direction of rotation will be con- 
stant. The field-magnets and armature will 
be laminated as usual in the construction of 
alternating current machines. The arma- 
ture conductors will preferably be made of 
copper bars lying longitudinally along the 
armature core. As illustrated in the en- 
graving, the circuits of the two sets of 
field-magnets are shown as connected in 
series ; they may, however, be connected in 
multiple arc relation without interfering 
with the mode of operation described. It is 
evident that when the armature is in rota- 
tion an opposing electro-motive force will 
be developed in such conductors as are in 
inductive relation to the field-magnets F F', 
and this opposing force will cause the cur- 
rents developed in the copper ring to select 
as their path that armature coil or con- 
ductor, which, if the armature were at rest, 
would not be inductively acted upon by the 
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establishment of a field of force from F 
to F!. 
ELECTRIC DBILL. : 

In the accompanying engraving is fllus- 
trated an electric. drill, invented by Gordon 
Buchanan, of Chicago. The drill is operated 
by being interposed in the circuit of any 
source of direct current, a dynamo being pre- 
ferred. It involves asits operative parts two 
coils wound upon iron spools, the flanges of 
which face each other, between which flanges 
is placed a plate armature, marked D in the 
engraving, fastened to the drill-stock. An 
annular flanged ring, marked E, surrounds 
the armature disk and is adapted to slide be- 
tween two binding-posts ff1. One of these 
binding-posts is connected with the terminal 
of one coil, and the other binding-post with 
the terminal of the other coil. The flanged 
ring Eisin continuous engagement with a 
band of conducting material G surrounding 
it, which band is connected by means of a 
binding-post g with the one terminal of the 
circuit. This arrangement permits the arma- 
ture to make almost a full stroke before the 
circuit is commutated, so as to act on the 
opposite coil ; for example, in the position 
illustrated in the engraving, the current 
would pass from terminal H’, to binding- 
post g, to the ring, circuit-closer, binding 
post f and through coil B", to the other ter- 
minal H of the dynamo ; the iron head or 
flange of the spool B thus being magnetized 
will pull upon armature D and its exciting 

















coil will not be cut out of circuit until the 
armature has made its full stroke, when ring 
E will be forced out of contact with f and 
into contact with f’, thus opening the circuit 
of coil B" and cutting in coil A” A _ recip- 
rocatory motion is thus imparted to the 
drill. 
IMPROVEMENT IN TELEPHONES. 

In the accompanying engraving is illus- 
trated an improvement in telephones, recently 
patented by W. L. Richards, of Malden, 
Mass. The invention is applicable princi- 
pally to small telephones, in which in order 
to reduce them in size so as to occupy little 
space, the permanent magnet is curved or 
coiled. This shape of the magnet results in 
an irregular distribution of the lines of force 
developed by said magnet and a scattering 
action upon the diaphragm, causing indistinct 
articulation in receiving or transmitting 
speech. The point to the invention will be 
understood by an inspection of the accom- 
panying engraving,in which in Fig. 1. is 
illustrated the form of permanent magnet 





Upon the 
pole P is mounted the soft iron core p wound 


used, P S representing the poles. 


with a helix connected to line. Theinventor 
has found that the cause of the indistinct 
articulation exists in a flow of the lines of 
force from other points than the point P 
toward the pole S, and in order to concent 
trate them upon the pole-piece p so as to ac- 
upon the center of the diapbragm, he places 
a ring of ferrotype iron R over the perma- 
nent magnet but magnetically insulated there- 
from. This ring acts as a protecting sheath 


to the diaphragm by affording a path for the 
lines of force which tend to proceed from 
the magnet to the outer portion of the dia-. 
phragm, thus causing them to flow where 
they will be most useful in reproducing or 
transmitting speech. 
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World's Fair News.—Chairman Sims’ 
Plans. 

Col. Gardiner C. Sims, of Providence, R. 
I., recently gave out the following letter to the 
Chicago papers for publication. After say- 
ing that he is being deluged with applica- 
tions for the position of chief electrician, Mr. 
Sims says: 

I have not in any way committed myself, 
as I realize the existence of a local board, 
with which we will in no way conflict, but 
will work in harmony. I have in mind, how- 
ever, a person for the position of chief elec- 
trical engineer. He has not made applica- 
tion, nor do I know that he will accept if the 
position is offered to him. He is a practical 
mechanic, but has been interested in elec- 
trical development from its commencement 
as a commercial success, and is thoroughly 
familiar with its progress to the present day, 
as well as with the arrangement of all elec- 
trical exhibitions that have been held. He 
now occupies an excellent and commanding 
position in one of the largest and most promi- 
nent electrical companies in our country. 

From a practical standpoint; our committee 
has in mind four things of vital importance : 
First, to prevent loss of life ; second, to pre- 
vent injury to person or creature ; third, to 
prevent the destruction of property by fire, 
and lastly, to make an unqualified and satis- 
factory success of our department, which we 
hope the committee on classification will 
make separate and distinct. 

To accomplish this result I desire the serv- 
ices of such a person as I have described. 

Our committee has elected for its perma- 
nent secretary Commissioner Martin Ryan, 
Fargo, N. D., a lawyer of ability, and a man 
of considerable electrical experience in his 
younger days. I would respectfully submit 
the following suggestions for consideration of 
the executive committee : 

It is my purpose to show the advanced 
state of the art of transmitting power, from 
the Centennial of 1876 to the present time. 
You will remember that motive power was 
then communicated from engines to lines of 
shafting, having pulleys, hangers and coup- 
lings by belts, ropes, etc. I would respect- 
fully suggest that a large building be con- 
structed that shall contain engines, boilers, 
condensers, pumps, heaters and commercial 
lynamos. During the exposition, anthracite 
coal for generating steam could be used, which 
would prevent smoke, a nuisance that is pre- 
judicial to the future growth of Chicago,and 
must, suvoner or later, be abated. There are 
many smoke-consuming furnaces and practi- 
cal devices for the consumption of smoke 
that could be used, and if a competitive trial 
was demanded it could easily be accorded 
the many representatives, allowing the gen- 
eral public to constituteitselfa jury of award, 
judging by the amount of solid matter that 
will leave the various smoke chimneys, to 
deposit itself, in a measure, in every house in 
Chicago. Let it be said that the exposition 
does not contribute to this objection and 
assist in injuring the exhibits of our guests 
that kindly favor us. 

From the power and electrical generating 
stations the electrical current should be 
taken and distributed to its objective point 
by an underground system or systems, and 
then by concealed insulated wires to motors 
that are to drive the various machines. 

In contemplating such a gigantic under- 
taking it is not to be expected that electric 
corporations could contribute more than 
their special exhibits, for which motive 
power must be furnished gratuitiously; yet, 
by adopting an advanced plan of transmit- 
ting power, you would save, let us say, 
$750,000, by the absence of shafting, belts, 
etc. This amount could be invested in 
electrical equipment by the exposition, which 
they would sell for about 75 per cent. of its 
cost, while the exposition was officially 
open, to be delivered to the purchaser where 
it stood wjthin ten days after its close for 
strict cash. 

The plan for transmitting motive power 
cannot be carried out in its entirety, as 
isolated casesewill arise which will prevent. 
It will also moet with some opposition from 
the builders f steam engines, yet it will 
have the app rval of those advanced ideas, 
as it does of many of my associates who 
have kindly given their indorsement. 

As the primary object of the fair is edu- 
cational, let our visitors have an ocular 
demonstration how the busy wheels of man- 
ufacture can be made to run in the imme- 
diate neighborhood of their homes without 
steam engines, smoke, the noise and dirt of 
coal carts and liability of boiler explosions, 
also turning into use and gain much valuable 
real estate and buildings in central business 
districts now occupied as steam power sta- 
tions. 

All railways for the transportation of pas- 
sengers should be electrical and elevated, 
with frequent stations. The excess’ of 
revenue derived will equalize the deficiency 
of other departments of our bureau which 
cannot be made self-sustaining. 

A demand will be made that it will be 
necessary to have special steam engines and 
dynamos in the electrical building for spe- 
cial exhibits. This we will cheerfully accede 
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to. The engines, however, must be made to 
run without steam, which can easily be done 
by electricity, so as to avoid the smell of oil 
and radiation of heat from steam and ex- 
haust pipes, which would make our building 
unbearable to multitudes, even were the tem- 
perature not to be compared with June and 
July weather of this year. 

We would also like to practically illus- 
trate the manner in which a ship that had 
met with injury to her hull could be tempo- 
rarily, and possibly permanently, repaired 
without going into a dry-dock, beaching or 
on launching ways, or in mid-ocean, weather 
permitting, by the aid of electrical and me- 
chanical appliances, of which every ship 
should have an outfit. 

I have partially outlined a general plan, 
the details of which are not now necessary, 
but will come up later for discussion and ap- 
proval. 

We propose to call to our aid, in an unoffi- 
cial way, as well as invite suggestions from, 
the leading electrical engineers of our coun- 
try, as we have no set plan of procedure as 
yet, and will not have until directed by the 
executive committee and director-general. 

I have no bil! of expenses to present, and 
have authorized no expenditure whatever in 
behalf of our committee. 

Respectfully yours, 
GARDINER C. Sis, 
Chairman of Committee on Electricity, 
Electrical and Pneumatic Appliances, 
World’s Columbian Commission. 


lowing manner: The hot chamber below the 
displacer piston is connected with the 
bottom of the working cylinder directly 
opposite, and the cold chamber above the 
displacer piston is connected with the top of 
the working cylinder diagonally opposite. 
A small air-pump operated by an eccentric 
on the main shaft is used to compress the 
air to the initial pressure, which is subject to 
loss, as about 15 per cent. of the air escapes 
around the pistons. The speed is regulated 
by a valve in an equalizing pipe, which 
connects the top of the working cylinders 
together, the valve being operated by a 
common centrifugal governor. 

The alternate raising and lowering of the 
temperature of the air is accomplished thus : 
In the upward stroke of the displacer piston, 
the air in the cold chamber above is forced 
through the cooling tubes and down into 
the regenerator, in its passage through 
which it absorbs heat which has been im- 
parted to the regenerator. The air then 
passing over the surface of the reverser 
heater becomes further heated, reaching a 
temperature of about 600° F. and enters the 
hot chamber below the displacer piston. In 
the downward stroke of the piston, the air 
is forced through the regenerator, disposing, 
during its passage, of a great part of its 
heat, thence through the cooling tubes, where 
the temperature is reduced to about 120° F., 
into the cold chamber above the displacer 
piston. As the reversers are in duplicate, 











Council Bluffs, Ia.—Iowa Fueland Power 
Company ; capital, $25,000. 

Fairfield, Ia.—Fairfield Gas and Electric 
Company ; capital, $50,000. 

Sioux City, Ia.—Leeds Electric Railway 
Company ; capital, $250,000. 

Sioux City, Ia.—-Sioux City Electrical 
Supply Company; capital, $10,000. 

Pokomoke, Md.—Pokomoke Electric Light 
and Power Company ; capital, $10,000. 


Saginaw, Mich,—The Murray Overhead 
Trolley Switch Company ; capital, $50,000. 


Curwensville, Pa.—The Curwensville 
Light and Power Company; capital, 
$16,000. 











Woopsury, MERRILL, PaTtEN & Woopsury Atk ENGINE CoMPANY’s ENGINE. 
Denver, Col.—Thirty-fourth Avenue Rail- 


A New Air Engine. 

Hot air engines have puzzled many minds. 
They have always been thought a good 
thing, especially when the cual consumption 
could be held down. We illustrate on this 
page the latest development in this line. 
This engine has been creating a great deal 
of talk in Boston, where it has been on ex- 
hibition at the Mechanics’ Fair. It has an 
unique appearance, 

The inventors claim that only 1.5 pounds 
of coal per horse-power per hour is used. 

The engine is composed of two reversers 
and two double-acting working cylinders. 
Each reverser is provided with a heater 
placed within a furnace ; a regenerator com- 
posed of wire cloth of great superficial area, 
extending from the cooler to the bottom of 
the heater; a cooler composed of a large 
number of thin copper tubes, which are sur- 
rounded by water, and a displacer piston 
adapted to reciprocate within the cooler. 
Each reverser is connected by means of 
pipes with the working cylinders in the fol- 


the displaced air in one is being heated 
while in the other reverser it is being cooled. 

The ‘alternate raising and lowering of the 
temperature of the displaced air develops 
power in the working cylinders, as follows : 
When one displacer piston is making its up- 
ward stroke and heating and expanding the 
displaced ‘air, a pressure is exerted against 
the bottom of the piston of the working 
cylinder directly opposite and against the 
top of the working cylinder diagonally op- 
posite ; the other displacer piston is mak- 
ing the downward stroke and is cooling and 
contracting the displaced air, thereby re- 
ducing the pressure ‘against the bottom of 
the piston of the working cylinder directly 
opposite and the top of the piston of the 
working cylinder diagonally opposite. The 
engine is designed to run on an initial press- 
ure of.air of about 45 pounds at a speed of 
115 revolutions per minute. 

The engines are built by the Woodbury, 
Merrill, Patten & Woodbury Air Engine 
Company; which is capitalized at $1,000,000. 
‘The officers of the company are: James A. 
Woodbury, . president; Joshua Merrill, 
treasurer ; Hiram L. Goodrich, clerk, and 
E. Frank Woodbury, constructing engineer. 
The company’s offices are at 8 Exchange 
Place, Boston. 


way and Electric Company; capital, 


$50,000. 

Council Bluffs, Ia.—The Avoca Electric 
Light and Power Company ; capital, $10,000. 
Directors, H. O. Seiffert, G. Diederich, Fre- 
mont Benjamin, J. H. Jenks, N. D. Sanford, 
Charles N. Voss, J. J. Hepsley. 


Helena, Mont.—Union Electric Railway 
Company; capital, $500,000. Incorpora- 
tors, Newton M. McConnell, Albert M. 
Thornburgh, Edgar C. Richards, George B. 
Hopkins and John B. Clayberg. 


San Francisco, Cal.—The American Dis- 
trict Telegraph and Messenger Company ; 
capital, $100,000; directors, H. G. Platt, 
W. D. Mansfield, I. W. Thorne, William F. 
Greenebaum and J. T. Fleming. 


Baltimore, Md.—The Maryland and Col- 
umbia Telegraph Company; capital, $50,000. 
Incorporators, Thomas C, Chappell, James 
8. Hagerty, Levi Z. Conden, Robert Crain, 
Wm. G. Scarleft; James H. Preston, Wesley 
M. Oler, Albert F. Horner, Lawrence B. 
McCabe, John M. Van Bibber and Theophilus 
Tunis. 
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The Review goes to press a day earlier 
this week on account of election holiday. 
The electrical fraternity, after exercising the 
right of suffrage, will thus have the privilege 
of devoting the rest of the day to reading the 
latest and most important electrical news. 


It is reported that another of the islands 
off the Atlantic coast is to be connected by 
submarine cable with the mainland. An 
English company is said to have submitted 
@ proposal to lay acable from the Florida 
coast to Nassau, if an annual subsidy is 
granted by the colony. It is expected that 
the Nassau legislature will accept the propo- 
sition. 





A gentleman prominent in electrical cir- 
cles who has just returned to New York, 
from an extended trip in the West, expresses 
his sentiments thusly: ‘‘In the matter of 
electrical progress, this great metropolis is 
way behind the times. We have just one 
electric railroad here, the Fourth avenue 
storage battery line. Take electric lighting. 
Chicago, Cincinnati and St. Louis are far 
better illuminated than New York. There is 
too much politics in electric lighting here- 
Of course, the telegraph and telephone sys 
tems of New York, will compare favorably 
with any in the world, but as for electrical 
development in general, New York is like 
the man on the cab—not in it.” 


Electric traction is progressing with such 
phenomenal sirides that, atthe present rate 
of development, there will soon not bea 
surface railroad in this country operated by 
any other means than electric motors. No 
branch of electrical industry has had such 
a rapid growth as electric traction, and 
certainly none other has such a prosperous 
future in prospect. 





We commend the readers of the Review 
to carefully peruse the illustrated article on 
important electrical patents published regu- 
larly in this journal. It will enable them 
to keep step with the rapid march of this 
progressive art. The Patent Office is the 
place where the news of any improvement 
is first reported. We endeavor to give in 
the description of each patent noticed a 
clear idea of the invention and yet bring it 
within the compass of a paragraph, so that 
the entire article, treating of the week’s 
progress of the art, may be read in a few 
minutes. It would be wearisome to the 
reader to wade through a description of 
every electrical patent issued, us, of course, 
the greater number relate to improvements 
in details. Only such as seem to mark a 
distinctively new step forward, or have some 
clean cut features of novelty, are therefore 
mentioned. 








BRIDGING BELLS. 

In the London Electrical Review for 
October 17th, we find a short editorial com- 
menting on the address given by Mr. J.J. 
Carty, at the recent telephone convention, on 
the subject of Bridging Bells for telephone 
lines containing several stations. The 
article in question says that ‘‘ the speaker 
seemed to be quite unaware that the method 
described had been for many years in use on 
the telephone systems worked by the post 
oftice in this country, and all details in con- 
nection with the same carefully worked out. 
A description of it is given in The Telephone, 
by Preece and Maier.” 

In his haste to criticise, the writer in our 
British contemporary clearly wrote under a 
misapprehension and if he had examined his 
Preece and Maier and the report of Mr. 
Carty’s address a little more carefully, he 
would have avoided falling into such evident 
error. The speaker distinctly stated that no 
novelty was claimed for the method of cone 
necting instruments ‘‘in bridge,” as he was 
aware that this method had been in use for 
years, both at home and abroad, but that to 
meet certain requirements made on his com- 
pany he had succeeded in designing a mag- 
neto bell which enabled a dozen or more 
stations to be connected on one line, ensuring 
good speaking and ringing conditions. 
Such an arrangement is impossible with the 
ordinary form of magneto bell and in the con- 
struction of the bell lays the novelty or inven- 
tion. That it isa novelty is amply confirmed 
by the fact that the United States Patent 
Office has virtually allowed a patent on 
Mr. Carty’s improved form of bell. 

As regards the use of the system by the 
British Post Office and its description in 7’he 
Telephone, we would refer the Review 
critic to the following passages in Messrs. 
Preece and Maier’s work. On pp. 180, 182, 
speaking of ‘‘ Magneto Signals,” the follow- 
ing paragraph occurs: ‘* Magnetic call sig- 
nals have of late years come preatly into 
favor for telephonic purposes. They doubt- 
less furnish a very convenient source of 
electric energy; but some administrations— 
notably the British Post Office—considering 
that the adoption of the microscopic trans- 
mitter already entails the employment of a 
battery, and for other minor reasons, have 
not adopted them.” 

On page 202 0f The Telephone, there is a 
reference to telephone instruments connected 
**in bridge,” and a description follows of au 
intermediate switch for use on such + oa 
but. both the description and the dia 
(Fig. 128) show clearly that electric, an men 
magneto, bells are employed. Thechapters, 
three in number, devoted to the subject of 
“Several Subscribers Placed on One Cir- 
cuit,” contain no reference whatever to any 
system of bridging bells, and almost all the 
methods Pree employ electric bells in 
connection with more or less complicated 
switching devices. 

It is pretty clear to us that if the bridging 
magneto bell has been in use by the British 
Post Office ‘‘for many years,” no descrip- 
tion of it has been published, and certainly 
no reference to any such system occurs in 
The Telephone by Preece and Maier. 
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ELECTRICAL ACCIDENTS. 


An unfortunate combination of circum- 
stances has been the cause during the past 
year of imbuing the public mind with a very 
lively sense of the dangers of electricity. 
There is, undoubtedly, some foundation for 
this feeling; that it should have been empha- 
sized so frequently of late by fatal accidents 
is much to be regretted ; that these accidents 
should have formed the excuse for an ex- 
change of polemics between rival electricians 
of eminence and for much inaccurate writing 
in sensational newspapers, is also greatly to 
be regretted. 

Electricians all over the country have a 
grave responsibility upon them. They are 
dealing with a force which, having many 
problems for even the most learned scientists, 
is, for the vast majority of men, a mystery 
almost as impenetrable as the spiritual world. 
It is incumbent, therefore, upon electrical 
men to generate and distribute this ‘‘ impond- 
erable matter,” which to-day performs so 
many services for mankind in such a manner 
as to secure the most absolute safety for both 
consumer and producer; apart from the 
question of the safety of the public, which is 
too often given scant consideration by power- 
ful corporations, electrical men neglect their 
best interests in not straining every point in 
favor of safety. Every electrical accident 
accentuates the public fear of electric cur- 
rents all and sundry, and this feeling cannot 
fail to produce an unfavorable effect on the 
prosperity of electrical industries, either in 
tying up the purse-string of capitalists, or 
the withdrawal of custom, or both. 

Electrical men are doubly unfortunate in 
that not only have the public acquired an 
unsatisfactory mistrust of electrical apparatus 
and wires in general, but the newspapers 
give such prominence to every electrical mis- 
hap that this feeling of insecurity is fanned 
and fed morning and evening, week days 
and Sundays, by the moulders of public 
opinion. It is a trite saying that what in an 
officer is merely emphatic language becomes 
rank blasphemy from the tongue of the pri- 
vate in the ranks. In the same way, railroad 
corporations are allowed to kill and maim 
their employés and passengers by the score, 
and after the first blood-curdling account of 
the horror, little or nothing more is said of 
the matter. But let an unfortunate lineman 
be killed or hurt by an electric current, and 
a howl of indignation is kept up for weeks 
in the daily press, accompanied by a demand 
for the indictment for manslaughter of one or 
more officers of the offending company. 

Within the past two months—writing from 
memory—not less than 50 people have 
been killed—and at least twice that number 
more or less seriously injured—by ‘“‘acci- 
dents” on the lines of various railroad com- 
panies in this country, and yet we fail to find 
in the daily papers any very urgent demands 
for the indictment of the president, superin- 
tendent, or any other officials of the offend- 
ing corporations. Here we find a greater 
sacrifice of human life accomplished in less 
than two months, on a very limited number 
of railroads, than can be charged to the elec- 
tric current during the entire period of its 
commercial history as a source of light and 
power. On the other hand, an unfortunate 
lineman meets his death on a pole in New 
York City, how and why it is not necessary 
to discuss here, and the horror of his ending 
is thrust before the eyes of the public with 
far more persistence than is deemed neces- 
sary in regard to the far more terrible rail- 
road disasters mentioned above. The differ- 
ent treatment meted out to steam and elec- 
tricity in this matter of accidents is curious, 
to say the least of it, but the injustice of it 
must have struck every electrical man just 


as it strikes us. 

At least, electrical corporations should be 
credited with the fact that they only kill one 
man at a time and do not hustle a score or so 
of human beings into eternity en bloc, like 
the railroad companies. 

The question to be met fairly and squarely 
by every man in the electrical business is the 
prevention, by every means in his power, of 
electrical accidents, large and small. The 
injustice of newspaper comment need affect 
us little or not at all; every young industry 
has had to submit to the same kind of treat- 
ment and outlive it, just as electricity is bound 
to outlive all unfavorable comment. 
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CORRESPONDENCE, 


OUR WASHINGTON LETTER. 

The President has Appointed Professor 
Heury A. Rowland, of Johns Hopkins 
University, Baltimore; Andrew Rosewater, 
of Omaha, Neb., and Lieut. Francis R. 
Shunk, Corps of Engineers, U. S. A., as 
members of the electrical commission for 
the District of Columbia. This commission 
was authorized by an act of Congress, 
passed at the last session. It is required to 
investigate all questions relating to the use 
of electric wires in this District, both by 
the government and private companies, and 
to report upon some plan for their construc- 
tion and maintenance, not later than Decem- 
ber 1, 1891. Lieut. Shunk is regarded as 
one of the most capable young officers in 
his corps. He graduated at the head of his 
class, at West Point, in 1887, has since that 
time spent three years in the engineering 
school at Willets Point, and is now assistant 
instructor in submarine mining at that place. 
Mr. Rosewater is a brother of Edward 
Rosewater, the editor and proprietor of the 
Omaha Bee, who is universally known to 
the electrical fraternity as an old time tele- 
graph operator. He is a member of the 
American Society of Civil Engineers, has 
been the city engineer of Omaha for 10 
years, and is identified with various exten- 
sive municipal and. railroad engineering 
works. Professor Rowland’s position and 
ability need no mention. 

The Commissioners of the District of 
Columbia have published a very formal and 
official announcement that they desire to re- 
ceive proposals for supplying gas and elec- 
tric lights for municipal lighting, upon an- 
nual, five-year, and ten-year contracts, and 
upon any system. In doing this they are 
performing a duty required by act of Con- 
gress, but it is not intended that any awards 
will be made, no matter what proposals may 
be received. The sole object of the legisla- 
tion, and of this advertisement, is to obtain 
from lighting companies information which 
will be useful to Congress in the future. The 
lighting contract for the current year has 
been made ; there is no authority for making 
another contract, and it is doubtful whether 
any new company would be allowed to com- 
mence business, even if it had a government 
contract. About a year ago a company rep- 
resenting the Westinghouse interests secured 
a contract for street lightivg from the (om- 
missioners, and commenced running wires, 
but were enjoined. The lower court has re- 
cently decided against the power of the Com- 
missioners to make any such contract, and 
the case has been appealed to the Supreme 
Court of the District. Several years ago a 
newly appointed officer at the head of one of 
the departments issued a schedule of goods, 
containing two or three thousand items, and 
requested bids from dealers. One of the 
most prominent manufacturers of electrical 
goods went to much trouble and expense to 
get the lowest possible prices and prepare a 
formal bid, with the usual arantees of 
financial responsibility, etc. n the day ap- 
pointed for opening the bids he sent an agent 
to ascertain what items were awarded to him, 
and was coolly informed by the government 
official that “he did not want to purchase 
any goods, he was merely finding out who 
manufactured them and what they cost.” 
This is a specimen of governmental eccen- 
tricity which, unfortunately for contractors, 
is not rare. 

Preparations for the Transfer of the 
weather reporting bureau from the Army 
Signal Office to the Agricultural Department, 
on the Ist July, 1891, are in progress. This 
change, being intended ae for the 
benefit of agricultural interests, will naturally 
lead to some extensions of telegraph lines, 
to points not reached by commercial lines, 
and there will probably be need of a small 
number of additional operators. The tele- 
graph, telephone and flag signal service will 
remain as one of the departments of the 
army, and being independent of meteorolog- 
ical work, will grow in importance and extent. 

Tatoosh Cannot Have a Cable because the 
new tariff law prohibits the importation of 
any foreign manufactures for government 
use without payment of duty. Heretofore 
the Signal Office has had the advantage of 
free admission for all the English cables, 
wires and other telegraphic material it 
needed and its estimates for this year were 
based upon the expectation that the same 
rule would prevail. There seems to be a 
misapprehension on the part of the govern- 
ment officials that, while American factories 
can make well insulated conductors for sub- 
marine use, they do not use armor wires suf- 
ficiently well galvanized to stand the pre- 
scribed tests. 

Baking Powder vs. The U. S. Government. 
—O. D. Ladow, secretary to the pate of 
the Agricultural Department, will goto New 
York city on the 15th of November to take 
the position of advertising agent for the Royal 
Baking Powder Company, at a much higher 
Salary than the government can afford to 
pay. Ladow is the inventor of the mechan- 
ical transmitter which will send clear, solid 
**Morse” as fast as the most expert type- 
writer can copy it, 


ELECTRICAL REVIEW 


“The Hubbell Electric Light and Power 
Company, of the District of Columbia.”— 
The same old racket. A body corporate, 
with no end of heavy capitalists, and a prim- 
ary battery with a pungent smell of sulphuric 
acid. This is the fifth primary battery 
scheme that has been launched in this neigh- 
borhood within 12 months. 

A Board of Army Officers has been ap- 
pointed to meet in this city for the purpose 
of testing range and position finders. 

Personal.—Lieut. Hamilton Hutchins has 
been assigned to duty as an assistant to the 
superintendent of the Electric Lighting 
Bureau in the Navy Department.—Thomas 
Ewing, Jr., first assistant examiner in the 
Patent Office, who has had charge of fire 
telegraphs and signaling, has resigned his 
position to en in business as a patent 
attorney in New York, and the vacancy has 
been filled by the transfer of J. H. Brick- 
enstein from the metal working division of 
the office.—Mr. J. H. Dowell, assistant to 
the Examiner of Interferences in the Patent 
Office, has left the service of the govern- 
ment and joined the firm of Butterworth, 
Hall & Brown. He will be located in the 
Washington office of that firm. While in 
the Patent Office he had occasion to inves- 
tigate many important electrical cases and 
has many acquaintances among electrical 
men. 

A Sharp Contest has arisen between the 
Gamewell Company and the Municipal 
Signal Company over the question of a 
contract for equipping two police precincts 
with the patrol telephone system. Both 
companies claim that their respective sys- 
tems are the best and that their prices are 
the lowest. The matter will be referred to 
the new commission. 

The United States Electric Lighting Com- 
pany is having a very extensive system of 
underground conduits laid in the northern 
part of the city by Mr. Wilmot Lake, of the 
Terra Cotta Conduit Company. It is taking 
advantage of a recent decision of the Dis- 
trict authorities authorizing this work, to 
secure a foothold which will enable it to 
largely extend and increase its business. The 
uncertainty regarding the result of the in- 
vestigation to be made by the newly ap- 
pointed commission, renders this of much 
importance. 

Attorneys representing the State of New 
York have appeared before the Supreme 
Court with a motion to advance the case of 
the Japanese, Jugigo, who now stands at the 
head of the electrocution class. It is ex- 
pected that the court will, on the 4th of 
November, fix an early day for the hearing, 
unless the case should be peremptorily dis- 
missed, The matter is a repetition of the 
Kemmler case, Attorney Sherman claiming 
that his dramatic predictions of torture and 
tragedy were more than fulfilled, while the 
executioner and the doctors own up to hav- 
ing been badly scared and admit that the job 
was done in a very bungling manner, but be- 
lieve they can do better next time. The court 
having once decided that the law under which 
Jugigo has been sentenced is constitutional, 
and that electrocution is a practical and 
proper method of currying it into effect, the 
outcome seems plain. G. C. 

Washington, D. C., Oct. 29th, 1890. 





OUR CHICAGO LETTER. 
The Central Electric Company are to be 


congratulated upon the acquisition of Mr. - 


George W. Vernor, who takes charge of the 
book-keeping department. Mr. Vernor has 
been secretary of the Southern Electrical 
Supply Company, at St. Louis,. for the past 
year, and is already well known to the 
electrical trade. Mr. Charles E. Brown, of 
the Central Electric Company, has just re- 
turned from an extended trip of over eight 
weeks duration. Mr. Brown reports busi- 
ness good, and brings home some nice or- 
ders for improved Candee wire. This com- 
pany’s pew fixture and electrolier depart- 
ment is now complete and adds materially to 
the showy appearance of their already hand- 
some store. 

Mr, N. S. Possons, the well known super- 
intendent of the Brush Electric Company, of 
Cleveland, will hereafter reside in Chicago. 
He will be general manager of the Belding 
Electric Motor and Manufacturing Company, 
a company that now has a capital of 
$2,000,000 and is moving into an immense 
new factory. They will manufacture on a 
very large scale. D. B.D. 

Chicago, Nov. 1st, 1890. 








Insurance men of other cities have often 
expressed in forcible terms their disgust at 
the old fogyism prevalent in New York 
insurance circles. What can be expected of 
alleged inspectors of risks and other officials 
whose most wearing task is the holding 
down of a revolving office chair? What 
better example of senile conservativeness, or 
arrogant arbitrariness, can be exhibited than 
the action of a Board of Fire Underwriters 
which adheres toa rule made a quarter of a 
century ago, and which now virtually means 
that a building lighted with oil lanterns is a 
safer risk than one illuminated by the incan- 


- descent electric light ? 


Underground Electrical Work. 


At the last meeting of the Chicago Elec- 
tric Club, Mr. Fred. E. Degenhardt read an 
interesting paper on ‘‘ Underground Elec- 
trical Work.” He said: 

To Charles Augustin Coulomb, no doubt 
belonged the honor of discovery of that most 
essential necessity of modern electricity, 
insulation. 

He found that a thread of gum-lac was 
the most perfect of all insulators, as that it 
insulated ten times as well as a dry silk 
thread, and that a silk thread covered with 
fine sealing wax insulated as powerfully as 
gum-lac when it had four times its length. 

He found that the dissipation of electricity 
along insulators was chiefly owing to adher- 
ing moisture, but in some measure also to a 
slight conducting power. 

In 1829 Prof. Henry used insulating wire 
for experimental work. 

It was during the year 1832 that Prof. 
Morse first conceived the idea of under- 
ground transmission of electricity, and 
among his earliest plans we have a sugges- 
tion of the conduits of to-day. 

Prof. Morse’s first cable was laid from 
Baltimore to the Relay House, seven miles 
distant, and the failure of this cable all but 
sealed the fate of underground electrical 
work. 

The first overhead insulation adopted on 
the line built by Prof. Murse, shows how 
rudimental were the conceptions of men at 
that period. The insulation consisted simply 
of two plates. of glass, between which the 
wire, after wrapping well with cloth satu- 
rated with gum shellac, was placed, and 
over which a wooden cover, to protect from 
rain and press the glass upon the wire and 
keep it in place, was nailed. 

It is safe to say that underground work 
slumbered for a period of 20 years, from the 
date of Prof. Morse’s first experiments. 

When in the city of Chicago an objection- 
able pole line had been placed through a 
prominent residence portion of the city, the 
citizens of that particular section banded 
themselves together, and selected a com- 
mittee who waited upon Prof. Barrett, of 
the City Telegraph Department of the city 
of Chicago, and stated their grievances. 

The Professor told them that the line 
might be placed underground, but that the 
city did not furnish the means for so placing 
it. After momentary deliberation, the gen- 
tlemen composing the committee volun- 
teered to defray the expenses, and the poles 
were removed, and thus the first under- 

ound work was started in the city of 

hicago. 

Eight hundred and forty feet of two inch 
wrought iron pipe was laid about three feet 
below the surface, the exterior of the pipe 
being first treated with a liberal amount of 
tar and linseed oil. In this pipe two insu- 
lated wires were placed. These wires are in 
service to-day, and are giving as good service 
as the day they were placed underground. 

From this date on the underground ques- 
tlon was agitated in the city of Chicago, and 
in the year 1888, the common council passed 
an ordinance requiring all electric conduct- 
ors to he placed underground. 

In accordance with this ordinance, the 
various companies doing business in the 
city, after exhausting all means to evade it, 
adopted various systems for placing their 
wires underground, and to-day the wires so 
placed underground embrace all branches 
of the service, viz., telegraph, telephone, 
police, fire alarm, electric lighting and 
power. 

In 1888, a franchise was granted to the 
Sectional Electric Underground Company to 
build underground conduits for commercial 
purposes. This company built about seven 
miles of conduits in the business district of 
the city, and rented space in the same for 
$1,000 per mile per duct per year, the city 
being allowed the use of one duct free of 
charge. 
The cables laid underground in the city of 
Chicago are placed in conduits of various 
kinds, viz., iron pipe laid in the earth with- 
out other protection; iron pipe laid in con- 
crete; iron pipe, cement lined, laid in con- 
crete and multitubular blocks of bituminous 
concrete about four feet long. 

Manholes in many cases are built circular 
in form, and in other cases rectangular 
shaped, the latter averaging 46 inches in 
length by 40 inches in width, and are from 
four and one-half to nine feet deep, with 
double iron covers, one of which is set be- 
low the grade and made water tight by 
packing, the other set on a level with the 
street. 

The iron pipe used for conduit is thor- 
oughly reamed at the ends, thus removing 
the burr. Conduit is laid with a pitch of 
difference of grade from six inches to one 
foot, so as to draw into the manholes, thus 
d ng ofall drip from condensed moisture. 

he usual specifications for underground 
conductors for the purposes of arc lighting 
may, perhaps, not be out of place, and 
give them herewith : 

The insulation resistance should not be 
less than 500 megohms per mile, and the 
insulation should not materially deteriorate 
for the space of two years after being in 
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service on an electric light circuit having a 
voltage of from 2,500 to 3,000 volts, and a 
current of from 9 to 12 amperes, or a v 

of from 900 to 1,200 volts and a current of 
from 18 to 20 amperes. 

The early method of preparing the trench 
for underground work was to plough a fur- 
row, and place the conduit and the insulated 
wires in the trench thus made. To-day the 
tools and accessories are quite a feature of 
underground work, for after the conduits 
have been made and the ducts placed in 
most perfect alignment, so that no obstruc- 
tion may be offered to the introduction to 
the cables, a competent corps of men take 
charge of the drawing in of the cables into 
the ducts, and I have prepared some sketches 
of the most essential tools, which I show in 
this drawing. 

Moisture is to-day, as it has always been, 
the worst enemy of perfect underground 
construction, and, therefore, in selecting men 
for the difficult work of making joints, it is 
well to secure those men who are 
of that sovereign virtue, sobriety, and in- 
still into their minds the fact that it is not 
how many joints they can make, but how 
good they can do them. 

Electrical currents of infinitessimal poten- 
tial are no more easily conducted than are 
those electrical giants of 4,000 or 5,000 
volts. 

To-day the user of the cables for electric 
lighting, meg | tells the manufacturer of 
the potential that he wishes to carry over 
his lines underground, and lo, the cable is 
forthcoming and with it a guarantee. 

The telephone manager tells you that he 
must have a cable with an electro-static 
capacity that must not exceed a given num- 
ber of microfarads and that it must contain 
so and so many conductors, and that its in- 
sulation must be so high and no higher, that 
all the conditions must be delivered within a 
given space and the wires must be twisted in 
pairs, so that they can be formed into a 
metallic circuit if they wish, and your man- 
ufacturer goes at once to work and evolves 
a cable that meets these most exacting 
requirements. 

hus on, through the whole list, trans- 
mission of power, telegraph, arc or incan- 
descent lighting, it maiters not, you simply 
make known your wants, aye, even whisper 
them, and 20 bright and active workers 
stand ready to take your orders and deliver 
the results you desire. 

Pardon my return to statistical informa- 
tion, but in the progressive city of Chicago 
alone there is at present in successful daily 
operation the following enormous amount of 
underground electrical cables and wires, the 
telegraph companies alone using no less than 
650 miles of wire : 

The Chicago Arc Light and Power Com- 
pany operate 140 miles of arc light cable and 
30 miles of ducts. The city of Chicago 174 
miles of arc light cables, 1,264,430 feet of 
conductors, made into cables from 5 to 25 
wires each, and 65 miles of single wires. 
The city bas 20,441 feet of conduit, or about 
100,000 feet of ducts otherwise than ot iron 
pipe, and of the latter they have 478,087 feet 
used for conduits. 

The Chicago Telephone roe | have in 
operation at this date 6,080 miles of wire, in 
the form of cables, ur 32,102,400 feet of 
conductors. Their conduit system consists 
of 67,175 feet of main conduit, in which are 
192,786 feet of duct. These conduits have 
a carrying capacity, when full, of 1,000,000 
feet of cable of 200 conductors. In addition 
to the above, they have lateral conduits 
which measure 7,451 feet, and duct capacity 
in these laterals of 8,004 feet, and a cable 
capacity of a like amount. 

The Chicago Edison Company has 90 
miles of conductors. 





The Pacific Cable Again. 

In Australia there is doubtlessly a general 
feeling just now that an alternative line of 
telegraphic communication with the rest of 
the world is an imperative necessity. There 
are at present three cables between Australia 
and Java, two from Port Darwin and one 
from Roebuck Bay, all three converging toa 
common landing place at Banjoewangie. A 
short time ago the three cables were broken 
down simultaneously and Australia and 
New Zealand were telegraphically cut off 
from the rest of the world for nine days. 
The cause of the ruptures was found to be a 
submarine earthquake which occurred a 
short distance from Banjoewangie, and there- 
fore affected all three cables, doing so much 
damage that the first cable repaired was 
found to be broken in three places within 65 
miles of the landing-place. These sudden 
upheavals of the ocean bed occur somewhat 
frequently in the Java seas, and the cables 
have been broken from the same cause more 
than once. The Australians do not at all 
appreciate the risk of being cut off from 
‘the swift current of the world’s affairs” 
from time to time in this manner, and their 
last experience will no doubt incline them to 
think seriously of the Pacific cable scheme 
that has been talked of so long, and the reali- 
zation of which will afford Australia and 
New Zealand perfect immunity from inter- 
ruptions to their telegraphic communication 
with the rest of the world, 














»* The English telephone patents expire 
on December 9th. 


“*, The long distance telephone between 
Erie, Elmira and New York, was tested last 
week and worked successfully. 


x", The linemen of the New Brunswick 
Telephone Company aré busy planting poles 
for the wires to join the Nova Scotia Com- 
pany, at the provincial boundary, thus mak- 
ing it possible to speak directly from Halifax 
to Fredericton. 


Telephone Men of the South in 
Convention. 








THE SUPERINTENDENTS AND MANAGERS OF 
THE SOUTHERN BELL MEET AT 
MACON, GA. 





A convention of the superintendents and 
managers of the Southern Bell Telephone 
Company was held in Macon, October 22d. 
The convention met at 9 o’clock in the morn- 
ing at the office of Superintendent Easterlin 
in the telephone exchange on Second street. 
There were in attendance most of the super- 
intendents and managers of exchanges, and 
matters of importance to the telephone serv- 
ice were discussed. 

Mr. David I. Curson, of New York, gen- 
eral superintendent of the Southern Bell 
Telephone Company, presided at the con- 
vention with the grace and'ease of an old 
presiding officer. The division superintend- 
ents who attended were C. E. McClure, of 
Richmond, Va., and John D. Easterlin, of 
Macon. 

The telephone exchanges were represented 
by the followlng managers: Cole and Gentry, 
of Atlanta; Rood, of Savannah ; Crews, of 
Norfolk ; Torbet, of Charleston ; West, of Bir- 
mingham ; Ingraham, of Columbus ; Mulle- 
nix, of Macon ; Murphy, of Augusta ; Watson, 
of Mobile ; Polk,of Montgomery ; and Black, 
of New York. There were also present : 
Manager B. F. Dillon, of the Jacksonville 
Exchange, who is best known as superinten- 
dent of the fifth district of the Western 
Union Telegraph Company; Electrician 
Wotten, of Atlanta, and Electrician Fogie, of 
Macon. 

Papers were read by several on matters of 
* general interest to telephone men. The 

proceedings were not public, as the conven- 
tion was considered more of.a_ personal 
business meeting than otherwise. It is 
known, however, that the chief topic of 
discussion and one on which more than one 
paper was read, was the training of inspect- 
ors for the purpose of improving the service. 
The importance of employing good local in- 
spectors was plainiy set forth, and sugges- 
tions were given for giving the right sort 
of training in that branch of the business. 

. It was held that the selection of competent 
inspectors. was as essential as the employ- 
meat of good operators, and it was agreed 
that that branch of the business had been too 
long overlooked. Papers were read on 
other subjects and the meeting asa whole 
was considered a very successful one. 

To a Macon Telegraph reporter, who in- 
terviewed him, Superintendent Carson said : 

‘The meeting was called by me for the 
purpose of considering certain questions 
bearing on the telephone service of the 
South. We are always on the lookout for 
everything tending to improve the service, 
and an interchange of views often brings 
out new and valuable ideas. 

‘* It was not in the public nature of a con- 
vention, but was more like a chance meetin 
called to consider a few special subjects. 
cannot say where or when we may have 
another such meeting. I called this one to 
convene in Macon because I consider it one 
of the coming towns and because I consider 
it was of a central location in our territory. 

‘* After the papers were read and the dis- 
cussions were over, the ‘ boys’ had a sort of 
experience meeting of peculiar interest to 
members of our profession. 

‘*Ts the telephone business growing ? you 
ask. You will think so when I say that it 
has increased 12 per cent. since last year, 


and it is still climbing ahead. We keep 
fully abreast of the business prosperity 
every where.” 


ELECTRICAL REVIEW 


Electric Lighting Rules. 


RULES AND REQUIREMENTS OF THE NEW 
ENGLAND INSURANCE EXCHANGE 
FOR ELECTRIC LIGHTING. 





Mr. C. M. Goddard, electrical inspector of 
the New England Insurance Exchange, has 
sent us a copy of the following rules which 
have recently been adopted by the Exchange. 
A committee appointed by the New Eng- 
land Electric Exchange has approved these 
rules : 

OUTSIDE WIRES. 

1. Conducting wires carried over or at- 
tached to buildings, must be (a) at least seven 
feet above the highest point of flat roofs, 
and (5) one foot above the ridge of pitch 
roofs ; (c) when in proximity to other con- 
ductors likely to divert any portion of the 
current, they must be protected by guard 
irons or wires, or a proper additional! insula- 
tion, as the case may: require. 

2. For entering buildings, (2) wires with 
an extra heavy waterproof insulation must 
be used, (6) they must be protected by drip 
loops, (c) also protected from abrasion by 
awning frames, (d) be at least six inches 
apart, (e) the holes through which they pass 
in the outer wall of such building must be 
bushed with a non-inflammable, waterproof, 
insulating tube, and (f) should slant upward 
toward the inside. 

8. The inspector may, at his discretion, 
require wires other than those used for con- 
veying current for electric light or power, 
entering buildings to be protected by some 
approved automatic cut-out, in any locality 
where such wires are, in his opinion, liable 
to come in contact with electric light or 
power wires. 

4. Converters, and the primary wires 
leading thereto, (2) must not be placed inside 
of any building (central stations excepted) ; 
(b) they may be attached to the walls on the 
outside if securely supported by substantial 
wooden cross-pieces or cleats. 

5. Wires attached to buildings should be 
(a) free of contact with the building, and 
(6) supported by rubber hooks, glass insula- 
tors or porcelain knobs. (Porcelain knobs 
should not be used to support high potential 
wires. ) 

INSIDE WIRES. 
(High Potential—Over 350 Volts—Arc and 
Series Incandescent.) 

6. Wires must enter and leave the build- 
ing (a) at the same place (4) through an 
approved cut-out switch, which must be 
(¢c) mounted on a non-combustible base if 
attached to any combustible substance, (d) 
kept free from moisture, and (é) easy of ac- 
cess to firemen and police. 

%. The cut-out switch must be (a) double 
contact, (4) must effectually close the main 
circuit and cut off the interior, when turned 
‘* off” (c) so constructed that there shall be 
no arc between the points when thrown 
**on” or ‘‘ off,” (d) automatic in its action 
(not stopping between points when once 
started) (ec) and indicate upon inspection 
whether the current be ‘‘ on” or ‘‘ off.” 

8. Wires (a) must be rigidly supported (d) 
on porcelain, glass or other non-combustible 
insulators, (c) free from contact with the 
building, (d) have waterproof insulation 
wherever there is a possible exposure to 
moisture, (e) be »t least 12 inches apart, and 
(f) at least three inches from any other sub- 
stance capable of acting as a conductor. 

9. (2) When wires pass through walls, 
floors, partitions, etc., (») or wherever pro- 
tection from mechanical injury is necessary, 
(c) they must be protected by glass, hard 
rubber or other moisture proof, non-inflam- 
mable tubing. (d) (Soft rubber tubing will 
not be approved.) 

10. (a) No concealed work (4) or wires 
fastened with metallic staples will be ap- 
proved. 

11. In perfectly dry places wires (a) sup- 
ported by wooden cleats, which (4) are “‘ filled” 
to prevent the absorption of moisture, and 
(c) have a backing so as to separate the wire 
at least one-fourth inch from the building, 
may be approved by the inspector. 

12. A wire (a) having a non-inflammable 
insulation, and (2) enclosed in a moisture 
proof (c) insulating conduit or tubing (d) 
sufficiently strong to protect the wire from 
mechanical injury, may be used, in which 
case the tube may be fastened by metallic 
loops if desired, and the distance between 
wires reduced to three inches; but (e) the 
entire ‘‘ conduit system” must be moisture 
tight—7. e., joints and open ends must be 
sealed with some approved cement. 

13. The ‘‘series” incandescent lamp must 
(a) be provided with a proper hand switch, 
and (0) an approved automatic device which 
will shunt the circuit around the carbon 
filament should it break ; (¢) it must be sus- 
pended from a hanger board by means of a 
rigid tube, and (d) must not be used in damp 
or wet places. 

14. Any method of distributing current 
to incandescent lamps on high potential cir- 
cuits other than as above provided for, must 
receive the approval of this exchange before 
being put into use. 

15. In arc lamps indoors, (a) the light 
must be surrounded by a globe with a closed 
base; (b) the depth of the globe must be 
such that the point of contact between the 


carbons when the lamp is newly trimmed 
shall not be less than three inches below the 
upper edge of the globe; and (¢) the globe 
must be enclosed by a wire netting where 
there is any material under the lamp that 
could be damaged or ignited by hot cinders, 
or (@) when the lamp is an ‘‘all-night” 
Jamp. (e) Where exposed to flyings, or 
where any inflammable material is suspended 
near the lamp, spark arresters must be used. 

16. Hanger boards for arc or series incan- 
descent lamps must not be used in damp or 
wet places. 

17. Each arc lamp must be provided (a) 
with a proper hand switch, (5) with an auto- 
matic switch that will shunt the current 
around the carbons should they fail to feed 
properly, and (c) with “stops” to prevent 
the carbons from falling out in case their 
clamps fail to hold them. 

18. The entire installation must test free 
from grounds. 

GENERAL RULES. 
(Low Potential—350 Volts or less—In- 
candesent.) * 

_ 19. For inside work, no wire smaller than 
No. 14 ‘‘B. & 8S,” or No. 16 “‘B. W. G.” 
will be approved. 

20. Samples of wires to be used, or in 
actual use, must be submitted to this ex- 
change, for tests of conductivity or of in- 
sulation, at any time when required. 

21. (a) Wires must never be left exposed 
to mechanical injury, or to disturbance of 
any kind. (6) Wires must not be fastened 
by metallic staples. (c) When wires pass 
through walls, floors, partitions, timbers, 
ete., glass tubing or so-called ‘‘ floor insu- 
lators,” or other moisture proof, non-inflam- 
mable, insulating tubing must be used. (d) 
At all outlets to and from cut outs, switches, 
fixtures, etc., wires must be separated from 
gas pipes or parts of the building by por- 
celain, glass, or other non-inflammable insu- 
lating tubing (e), and should be left in such a 
way as not to be disturbed by the plasterers. 
(f) Wires of whatever insulation must not 
in any case be taped or otherwise fastened to 
gas piping. (g) If no gas pipes are installed 
at the outlets an approved substantial sup- 
port must be provided for the fixtures. 

22. In crossing any metal pipes, or any 
other conductor, (@) wires mnust be separated 
from the same by an air space of at least 
one-half inch, where possible, and (b) so 
arranged that they cannot come in contact 
with each other by accident. (c) They 
should go over water pipes where possible. 

23. Twin wire must not be used except (a) 
as allowed in ‘‘conduit” wiring, (b) or for 
‘* pendants,” fixture wiring and ‘‘ portables.” 
(ec) An exception may be made to this 
rule by the inspector, where it is necessary 
to run a short distance, if the wire (d) has a 
non-inflammable covering, (¢) is not con- 
cealed, and (/') carries but a small current. 

24. The safe carrying capacity of wires 
when exposed to the air may be taken from 
the following table : 


B. and S Current in 
Gauge Amperes. 
Dickn aie aie ipesih-wcate se cerutieadered 300 
RSE RRR een tee AEE. 245 
Di Gieleccusalcesscn teen 215 
_ ee tiaeceneasdaaes 190 
SE RE ae Aer 160 
Dicgunss sawunessreueed 135 
Di cninek=tdy esha guceai 115 
Giisavevwaenccnesrbenind 100 
De Cee bied sediuinneloees 90 
Dijes eoeaceoe cance eens 80 
Men Pietseiatoaewaeesuk 67 
_ SEIS oe Pe ne 60 
Doe oiv ke cdewinci feteitee 40 
| ee Sesto reene see 30 
Achaia oe lalate wea iorets hace 22 
i ntsc6 ire aioen sioremciepetre ais 15 


When wires are enclosed in moulding or 
otherwise treated so as to prevent cooling by 
radiation, the carrying capacity is reduced 
about 40 per cent.; and under such circum- 
stances, or when the wires are installed 
where the temperature is unusually high, as 
in boiler rooms, dry rooms, and the like, 
wires should be fused accordingly. 

25. (a) In rooms where inflammable gases 
may develop, or (5) where the atmosphere 
is very damp, the incandescent lamps should 
be enclosed in vapor tight globes.  (c) 
Switches are not permitted in places filled 
with inflammable gases (breweries, distil- 
leries, etc.), as the spark at make or break 
might cause an explosion. (d) Fusible 
safety plugs, if necessary in such places, 
must be enclosed in air-tight, non-combus- 
tible cases. 

26. Soft rubber tubing will not be ap- 
proved in cases where these rules require an 
additional covering to the insulation of the 
wire. 

27. The entire insulation must test free 
from grounds. 

WIRING—CLEAT WORK. 

28. (a) Cleats made of well-filled, dry, 
hard wood may be used to support wires not 
concealed, in perfectly dry. places only. 
(6) They must be so constructed as to sepa- 
rate wires of opposite polarity at least two 
and one-half inches. (c) Wires must be 
drawn taut, and cleats placed near enough 
together to prevent the possibility of contact 
between the wires. 

29. Except on wooden surfaces so filled as 
to prevent the absorption of moisture, (a) the 


November 8, 1890 


wire must have a waterproof insulation, or 
(b) the cleats ‘must have a backing that will 
separate the wire at least one-fourth inch 
from the building. 

MOULDING. 

30. Mouldings must not be used (a) in 
concealed work, nor (5) in places where there 
is any probable exposure to moisture. 

31. (a) Moulding must consist of two 
parts, viz., a back-piece, which shall sepa- 
rate the wire at least one-fourth inch from 
the part of the building to which it is fast- 
ened, and a cover, one of which parts shall 
contain the grooves, (b) these grooves to have 
between them a septum or tongue of wood 
so as to separate the wires at least one-half 
inch. (¢) The moulding must be coated in- 
side and out witb shellac or waterproof 
paint, or treated in some other manner so as 
to prevent any absorption of moisture. 
(d) Mouldings with open grooves laid against 
walls or ceilings, will only be approved when 
such walls or ceilings are of wood, and so 
filled as to prevent the absorption of moist- 
ure. 

CONCEALED WORK. 

82. In unfinished lofts, between floor and 
ceilings, in partitions, and other concealed 
places, wires must («) be kept free of con- 
tact with the building, (6) be supported on 
glass, porcelain, or other non-combustible 
insulators, (c) have at least one inch clear air 
space surrounding them, (d) be at least ten 
inches apart when possible, and (¢) should be 
run singly on separate timbers or studding. 
(f) When thus run in perfectly dry places 
not liable to be exposed to moisture, a wire 
having simply a non-combustible insulation 
may be used. 

33. Wires run as above (a) immediately 
under roofs, (6) in proximity to water-tanks 
or pipes, will be considered as exposed to 
moisture; and in such places the insulating 
covering of the wire must consist of a water- 
proof covering next the wire, protected by 
an external covering not easily abraded and 
that will not support combustion. 

34. Wires must not be fished (a) for any 
great distance, and (6) only in places where 
the inspector can satisfy himself that the 
above rules have been complied with. (c) 
Twin wires must never be employed in this 
class of concealed work. 

CONDUIT WIRING. 

35. Wires may also be concealed by means 
of a system of insulating tubes, or ‘‘con- 
duits,” that are moisture proof and _practi- 
cally non-inflammable and have a threaded 
point. (a) A separate tube must be provided 
for each wire, except (0) in case of taps or 
branches carrying a current that does not ex- 
ceed 15 amperes, in which case a flex- 
ible twin cable may be used; but (c) the two 
conductors of this cable must not be insu- 
lated from each other by a rubber compound. 
A cotton or other fibrous covering should be 
used, and (d) the joints between sections 
must be made moisture proof, with some 
cement proper for the purpose; ¢. e¢., the 
whole system must be free from joints, 
cracks, etc., where it would be possible for 
moisture to enter the tubing. 

36. These tubes may be secured by metal- 
lic loops and may be laid side by side. 

37. This is the only manner in which wires 
may be run imbedded in plaster, cement, or 
any similar material. Wires run on brick 
walls or below timbers furred for lath and 
plaster, will be considered as imbedded in 
plaster, unless the furring strips are of such 
thickness as to prevent any contact between 
the wire and the clinches of plaster. 

WIRES IN DAMP PLACES. 

38. In dye-houses, paper and pulp mills, 
and other buildingsespecially liable to moist- 
ure, all wires, except those used for pend- 
ants, must (a) be separated at least six inches, 
(b) be thoroughly. and carefully put up, and 
(c) be supported by glass or porcelain insulat- 
ors, or by rubber hooks. 

39. Where it is necessary to run the wires 
down a side wall in order to pass through a 
floor, the wires must (a) be supported from 
the ceiling to the floor on insulators (6) 
placed, if necessary, on a back-board, and (c) 
to protect the wires from injury, they should 
be boxed over from the floor to a point five 
or six feet above. 

40. Where exposed to acid fumes, vapors 
of ammonia, etc. ,wires should (a) be provided 
with an insulation, and (+) supported on in- 
sulators that will not be injured thereby. 

41. In places covered by Rules 38 and 40 
wires may be run under rules for ‘‘ conduit” 
wiring, and if to be concealed they must be 
so run, but in either case will be subject to 
special approval by the inspector. 

Firtincs AND APPARATUS. 
SAFETY CUT-OUTS. 

42. (a) Every portion of each installation 
must be equipped with safety cut-outs, that 
will interrupt the passage of a current in ex- 
cess of the amount which that portion of the 
apparatus is adequate to transmit. (5) Fusi- 
ble leads designed to carry a current of 10 
amperes or over must have contact surfaces 
of some harder metal. (c) Fusible leads 
should be proportioned to the capacity of the 
wire they are to protect, and not to the num- 
ber of amperes required to supply the lamps 
on that particular circuit. (d) A cut-out 
must be placed where the underground or 
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overhead service joins the inside wires, and 
(e) at every point where a change is made in 
the size of the wire (unless the cut-out in the 
larger wire is intended to protect the smaller). 
(f) A cut-out must be provided for each fix- 
ture, and (g) in concealed wiring, for each 
pendant also; but () where the wires are 
exposed one cut-out may be employed to pro- 
tect two or more pendants, provided (¢) the 
amount of current they require does not ex- 
ceed seven amperes. (j) Stiff brackets not 
attached to gas pipes may be treated as pend- 
ants in this connection. 

43. All cut-out devices must (a) be made 
of non-combustible material, (0) be placed 
so as to protect both sides of the circuit, and 
(ce) be provided with close-fitting covers. 

44. When lights are grouped, as upon 
electroliers, etc., the small wires to each 
light cannot always have cut-outs. Care 
should be taken, however, that the last con- 
trolling cut-out (@) carries as small an amount 
of current as practicable, and (5) that it will 
act before the smallest wire runs any risk of 
being unduly heated. 

SWITCHES. 

45. All switches must (a) be composed 
entirely of non-combustible material, and 
(b) be automatic in action. 

46. All switches must be double pole, in 
circuits (a) connected to fixtures attached to 
gas pipes, or (0) carrying a current of ten 
amperes or over. 

PENDANTS, PORTABLES, ETC. 

47. (a) Lamps may be suspended by flexi- 
ble cord pendants not less than No. 16 B. & 
8. or No. 18 B. W. G. (6) Where it enters 
the limp-socket, the cord must be protected 
by a bushing of rubber, wood or some 
similar insulating material, and (c) the cord 
must be so arranged that the weight of the 
lamp, ete., shall not be borne by the joints 
or binding screws. 

48. (a) The covering of the flexible cord, 
as a whole, shall be of such a nature that it 
will not support combustion, (6) in damp 
places the cord must have a moisture proof 
covering, and (c) the opening at the top of 
the socket must be closed, so as to prevent 
the entrance of water. (d) The flexible 
leads of portable fittings must in all cases be 
protected by cut-outs at their fixed points of 
connection. 

FIXTURES. 

49. (a) Each fixture to which wires are 
attached must be insulated from the piping 
of the building by an insulating joint. (d) 
Burrs and sharp edges must be removed be- 
fore wires are drawn into a fixture. (c) 
Wires attached to or concealed within fix- 
tures, must have an insulating covering that 
cannot be easily cut or abraded, and (d) that 
is moisture proof ; (e) where attached to the 
outside of a gas fixture, the conductors 
must be so secured that their covering will 
not be cut orabraded by the swaying of the 
fixture or the movement of the bracket arm. 
(f) The difference of potential between any 


_two wires connected with a combination or 


as fixture, must not exceed 125 volts. (g) 
o wire smaller than No. 16 B. and S. or 
No. 18 B. W. G. must be used in fixture 
wiring. 
ELECTRIC GAS LIGHTING. 

50. Where electric gas lighting is to be 
used on the same fixture with the electric 
light (a) no part of the gas piping or fixture 
shall be in connection with the gas lighting 
circuit ; (5) the wire used for the fixture 
must have a non-flammable insulation, or (c) 
if concealed between the pipe and shell of 
the fixture, must have an insulation such as 
is required for fixture wiring for the electric 
light ; (d) the whole installation must test 
free of grounds, and (e) the two installa- 
tions must test perfectly free of connection 
with each other. (f) Any such installation 
will then be subject to special approval by 
the inspector. 

ARC LIGHTS ON LOW POTENTIAL CIRCUITS. 

51. This system of lighting will in general 
be governed by the foregoing rules for low 
potential work, but (a) no wire smaller than 
No. 12 B. & 8S. must be used ; (>) there must 
be a double pole cut-out at the junction of 
the branch with the main, and (c) a double 
pole switch in the branch. (d) The cut-out, 
switch and resistance device must be com- 
posed of non-inflammable material. (e) The 
light must be protected by a globe, etc., the 
same as is required for a high potential 
lamp. 

ISOLATED PLANTS. 

52. In isolated plants, (a) the dynamo, reg- 
ulating devices, switchboards, and all wires 
connecting the same, must be installed in 
conformity with the requirements for a stand- 
ard central station (see 58 to 67), and (0) 
should never be placed in any room where 
they will be exposed to flyings of any com- 
bustible materials. 

DYNAMOS, 

58. (a) Insulated on thoroughly dry wood, 
(b) “ filled” to prevent absorption or moist- 
ure. (c) A waterproof cover should be pro- 
vided, and kept over each dynamo when not 
running. 

WIRES. 

54. (2) Wires from dynamos to switch- 
board, and (5) thence to outside lines (’bus 
wires, feeders, primary mains, arc circuit 
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leads and returns), (c) to be wholly exposed 
to view, (2) supported by glass or porcelain 
insulators, and (¢) of sufficient sectional area 
to prevent heating. (jf) Where passin 
through floors, partitions, or other von 
work, (g) to be protected by substantial tubes 
of glass or porcelain, (k) which shall project 
above and below floors, and beyond the sur- 
face of partitions, so as to insure perfect in- 
sulation. (¢) Hard rubber tubing may be 
nsed except where passing through the floors 
at or near the dynamo. 

55. (a) Where leaving the building, the 
wires to be looped downward, and (}) the 
tubes in which they are enclosed to be in- 
clined so as to prevent the entrance of rain 
water — the wires. 

56. (a) Wires of opposite polarity should 
be separated at least 12 inches, (>) particu- 
larly where passing through floors and 
partitions. (¢) Conductors from ceiling or 
floor to switchboard may be run at a less 
distance than 12 inches from each other, (d) 
but in that case an approved insulation 
must be provided. 

57. If (a) conductors from dynamos are 
run under floors, (>) except the space under- 
neath be a perfectly dry, finished room, and 
(c) not less than six feet between floors, (@) 
they must be specially insulated, and will 
then be subject to approval. 

58. (a) Each feeder and primary main to 
be provided with a safety fuse on a non- 
combustible base. ()) All wire connections 
must be soldered, if necessary, to secure 
good contact. 

59. Branch wires for station lighting to be 
in accordance with the requirements of this 
exchange for electric light wiring. 

SWITCHBOARDS. 

60. (a) To be kept free from moisture, 
(6) located apart from woodwork, (c) ac- 
cessible from all sides, (@) not enclosed and 
(e) with all electrical devices, wires and 
connections in plain sight. (jf) When all 
wires and electrical devices are on the front, 
the switchboard may be set against a brick 
wall, (g) but must be detached from any 
woodwork. (i) The switchboard should be 
coastructed either of slate or some other 
non combustible insulating substance, or (¢) 
so-called ‘‘ Skeleton.” 

61. (a) All switches and wires on the 
switchboard must have ample capacity and 
()) contact to carry their possible maximum 
load without heating. 


LIGHTNING ARRESTERS, 


62. (a) To be located in sight of attendants, 
and (8) so placed and constructed that an arc 
if formed wi!l not come in contact with wood- 
work or other combustible material. (c) 
Lightning arresters should be so designed as 
to automatically destroy any arc which may 
be formed by a lightning discharge or other- 
wise, 

EQUALIZERS, 

63. (@) Frames to be constructed of non- 
combustible material. (b) To be open and 
accessible from all sides, (¢) supported at 
least 12 inches from all wood-work, (d) and 
located so as to bein sight of the dynamo 
attendants. 

64. (a) All resistance devices to be so 
designed as to heat but slightly when in use, 
and (2) connected so as not to be liable, from 
a short circuit or other cause, to an over- 
charge of current ; (c) otherwise they must 
be enclosed in non-combustible cases and (d) 
kept away from any wood-work. 

CARE AND ATTENDANCE. 


65. A competent man must be kept con- 
stantly in the Gynamo room while the dy- 
namos are running. 

66. (a) Oil must not be allowed to accu- 
mulate on the floor, and (2) all oily waste 
must be kept in standard metal waste cans, 
or(c) removed from the station daily after 
the dynamos are stopped and cleaned. 

67. Arc lamps must always be provided 
with perfect globes. 

MOTORS. 

68. Motors must (a) be placed as near as 
possible to the point where wires enter the 
building, (6) be mounted ‘on filled, dry 
wood, (c) be raised at least eight inches above 
the surrounding floor, (d) be kept clean, and 
(e) covered with a waterproof cover when 
not in use, and (f) if deemed necessary by 
the inspector, be enclosed in an approved 
case. 

69. Standard metal waste cans, with a 
self closing cover and legs raising the can at 
least three inches from the floor, must be 
provided for oily waste. 


SWITCHES, REGULATORS AND CUT-OUTS. 


70 (a) The controlling switch must be so 
constructed as to entirely disconnect the mo- 
tor from the circuit, and (d) a cut-out such 
as is required fora similar lighting circuit, 
must be placed as near as possible to the 
point where the wires enter the building. 

71. All switches, regulators, cut-outs, -etc., 
must (a@) be as nearly non-combustible as 
nee (b) be protected from moisture, (¢) 

ave a backing of porcelain, slate cement, 
asbestos, or other equally non-combustible 
substance, and (d) be perfectly insulated. 


WIRING. 


72. (a) Wire having a waterproof insula- 
tion must be used. (+) The'wire must be 
rigidly supported (c) on porcelain, glass or 


other non-combustible insulators, free from 
contact with the building, and (@) at least six 
inches apart. (e) No concealed work, (f) 
cleat work or (g) wires fastened with metal- 
lic staples will be approved. 

73. (a) When wires pass through walls, 
floors, partitions, etc., or (0) wherever pro- 
tection from mechanical injury is necessary; 
(c) they must be protected by glass, hard 
rubber, or other moisture proof, non-inflam- 
mable tubing. (d) Soft rubber tubing will 
not be approved. 

74. These rules are not intended to pre- 
clude the running of small motors (for fans 
and the like) on low potential lighting cir- 
cuits, the installation of which has received 
the approval of the inspector. 

75. The entire installation must be fre 
from grounds; but motors run on a ‘‘ground 
circuit” may be approved by the inspector 
under these rules, provided the return wire 
is carried to a ground outside of the build- 
ing. 

LIGHTING FROM GROUND RETURN POWER 
CIRCUITS. 

76. Electric railway power stations and 
their car sheds may be lighted by incan- 
descent lamps connected with their power 
wires if the installation of the wires meets 
with the approval of the inspector, but no 
other property may be so lighted. 

MISCELLANEOUS. 


77. Splices, in both are and incandescent 
circuit wires, must made so that a per- 
fectly secure and unvarying connection fully 
equal to the cross section of the wire will be 
secured. The splice must be soldered, but 
solder must never be employed to complete a 
joint that would be loose or insecure without 
it. Either resin or an acid solution may be 
used as a flux ; both are objectionable if not 
carefully applied. 





SIGOURNEY THREE-SPINDLE DRILL. 


78. Architects are urged to familiarize 
themselves with these rules, and to see that 
all contracts are made subject to the work 
being done in accordance therewith, and also 
to see that it is so done. The New England 
Insurance Exchange will gladly aid them to 
this end by giving information, advice, or 
inspection to as great an extent as possible. 

79. A great danger in all installations is 
from poor contacts; consequently, avoid 
screw joints as much as possible; screw 
them up tight with good areas of contact ; 
on no account allow them out of sight. 
Solder every connection as far as practicable. 

80. When an electrical fire breaks out, 
turn off the current at the nearest switch, or 
sever the conductors (one at a time); then 
use your appliances. The injudicious use 
of water without these precautious may only 
increase the extent of the fire. In severing 
conductors of high electro-motive force, be 
careful that you stand on a good insulator, 
such as dry wood, and that the handle of your 
hatchet is dry, or personal injury may result. 

DEFECTIVE APPARATUS. 


81. The electric inspector of this ‘‘ Ex- 
change” shall report to its secretary such 
electrical apparatus as he finds is not in- 
stalled in accordance with the rules of this 
‘* Exchange.” 

82. The secretary shall at once notify both 
the assured and the party installing the appa- 
ratus of all defects ; and if at the expiration 
of 30 days from such notice he shall not have 
been duly notified that said defects have 
been remedied, the rate on both building 
and contents shall be advanced at least 10 
cents, and the new rate duly promulgated 
by him. 

Copies of these rules may be obtained by 
addressing the New England Insurance Ex- 
change, 55 Kilby street, Boston, Mass. 











.... The present rate for telegraphic 
messages from London to Australia is about 
$3.a word. Itis thought that it can be re- 
duced to $1 a word. Frequent messages are 
sent costing £1,000, and one was sent a short 
time ago by a Londoner that cost $16,000. 


. Judge Hoyt, who has charge of the 
Western Union Telegraph Company in Clin- 
ton, Cal., has sent in his resignation to the 
company and expects to be relieved about 
Nov. ist. The judge has tapped the key 
for some 42 years and has now concluded to 
retire from active duty. 


.... The Western Union Telegraph Com- 
pany has been charged with being involved 
with the Puritan Club, of Long Island City, 
L. I., and the gamblers doing business there, 
violating the law against pool selling. The 
jury has been laboring to get at facts suffi- 
cient to warrant the indictment of the com- 
pany and several individuals. 

.... The threatened strike of Western 
Union Telegraph operators in the principal 
Western cities did not take placeas expected. 
The formation of local lodges of the Brother- 
hood of Telegraphers, it is said, led the 
Western Union to discharge the men most 
interested in the movement. In retaliation, 
a strike was to have been declared, but the 
operators, after considering the matter, de- 
cided not to strike, and several of the lodges 
were dissolved instead. 

——_ es» e —_—_ 
Sigourney Three-Spindle Drill. 

A tool which will be appreciated by all 
electrical manufacturing companies is illus- 
trated herewith. It is a three-spindle drill 
made by the Sigourney Tool Company, of 
Hartford, Conn. 

The center spindle admits work of a diam- 
eter of 12 inches, while work 17 inches in 
diameter is accommodated by the outer spin- 
dies. The downward throw of the drill 
without readjustment of the table is 2'4 
inches. The table has a vertical range of 30 
inches, and shafts can be centered to the 
length of 38 inches. The table is also 
counterbalanced by a weight inside of the 
column, and can be turned right or left as 
required. On the stud of the lever pinion isa 
clamp stop, instantly adjustable to determine 
the depth of the hole to be drilled to the 
limit of the traverse of the spindle. On the 
side of the column isa planed line and on the 
table bracket a corresponding mark, which, 
when coincident, insure the exact agreement 
of the center of hole in table and of the 
spindle. The spindles are fitted to No. 1 
Morse drill taper, avd have three changes 
of speed. The spindle and its appurtenances 
are counterbalanced by an open coiled spring 
concealed in a cylindrical case above the 
spindle pulley. Diameter of tight and loose 
pulleys is six inches, and the machine is 
designed to run at 450 revolutions per 
minute. 





tated 
Infringement Suit. 

The Stillwell & Bierce Manufacturing 
Company, of Dayton, Ohio, has brought 
suit in the United States Court against the 
S. N. Brown Company, which is using a 
Hoppes live steam purifier. The Stillwell & 
Bierce Manufacturing Company claim that 
in using this purifier they are directly in- 
fringing the Stillwell purifier patents owned 
by them, This company own all the Still- 
well patents for heating and purifying feed 
water for steam boilers, and manufacture the 
well known Stillwell exhaust heater and the 
Stillwell live steam purifier. 

~>_- 
Electricity for a Felon. 

A few days ago, says the Plainfield, N. J., 
News, a bone felon developed on the thumb 
of Mr. William Grannatt, Jr.’s left hand. 
He consulted a physician, and was told that 
several months would elapse before he would 
be able to use the hand. He suffered intense 
pain and could not sleep. A friend recom- 
mended Dr. Griffen. Mr. Grannatt visited 
the physician, and the latter operated on the 
diseased member with an electric battery. 
After the first application the pain ceased, 
and in four days Mr. Grannatt resumed 
work. The operation was entirely success- 
ful, and both the doctor and the patient feel 
proud of the accomplishment. 














railway to the harbor. 


* * The Leavenworth, Kan., rapid transit 
railway has been sold to the Leavenworth 
Electric Railway Company for $100,000. It 
is the intention of the purchasers to push the 
electric railway project to early consumma- 
tion. 


* * The contract for the construction of 
the dam across the Kansas River, which isto 
furnish water and electrical power to To- 
peka, has been let to James Anthony and 
Charles B. Holmes, of Kansas City. The 
dam and machinery cost in round figures 
$1,000,000 and will give Topeka 10,000 
horse- power. 


* * The Shawnee Ironpoint Coal and Iron 
Company, at Shawnee, N. Y., was the first 
mining company in the State to install an 
electric mill plant. The electrical machinery 
consisted of a 40 horse-power dynamo, an 
eight horse-power exciter, a 15 horse-power 
motor and line conductors. The plant was 
set up in August, 1888. 


* * An ordinance was passed last week by 
the Board of Supervisors, granting a franchise 
to construct an electric road from Oakland, 
Cal., to San Lorenzo, San Leandro and Hay- 
wards. The branch road to Alameda was 
not allowed, The petitioners for the fran- 
chise were Harry W. Meek, Charles E. 
Palmer, William J. Landers and Egbert H. 
Stone. 


* * Sticks and stones have been placed on 
the Shreveport, La., electric belt line track 
ever since it began running, and one night 
last week a spike was put on one rail, and a 
little distance beyond a plank was placed 
across the track, in consequence of which a 
motor was thrown off and ran 20 feet before 
it was stopped. No one was injured, nor 
was the motor, The company has offered 
$250 reward for the apprehension of the 
criminal, and the citizens’ council wil! prob- 
ably offer a like amount. 


* * [—. T. Denny, of Seattle, Wash., is 
preparing to put in a new switch connecting 
the electric railway with the Seattle, Lake 
Shore and Eastern track at Edgewater. The 
switch will tap the Lake Shore track be- 
tween Edgewater and Fremont and run east 
to Burke’s second addition on the Edge- 
water front, where Mr. Denny will establish 
a lumber yard for the transfer of material 
from the Western mill. By means of the 
switch the Lake Shore freight cars can run 
over the electric railway track, which is of 
the same gauge as the former road. Lum- 
ber will thus be transferred from, and logs 
to, the mill. 


* * Mr. E. N. Sanderson last week made 
a survey of the Lachine Rapids in company 
with Mr. R. D. McGibbon, Q. C., for the 
purpose of ascertaining the feasibility of 
utilizing the water power of the St. Law- 
rence to generate electricity to afford light 
and power to Montreal. Mr. Sanderson is 
on the staff of the Westinghouse Electric 
Company; and favors establishing a dam at 
La Tortue, on the south side of the St. Law- 
rence. He is alsointerested in the Suburban 
Electric Company, now applying for a 
charter at Quebec, for the purpose of light- 
ing the town of Lachine and residences along 
the shore of Lake St. Louis. 


* # The Summer Hill mines at Woodville, 
Pa., have just been equipped with a com- 
plete electric plant of mining machinery. 
The plant consists of one Westinghouse 
Junior engine, one 30 horse-power three 
wire, four pole Westinghouse alternate cur- 
rent generator, six Hercules coal mining 
machines, a 12 foot fan with a capacity of 
80,000 cubic feet per minute, centrifugal 
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pump, etc. The mining machines and the 
pump are operated by three horse-power 
Tesla motors. The entire equipment has 
been furnished by the Westinghouse Elec- 
tric and Manufacturing Company. A care- 
ful record of the work of the mining ma- 
chines in the Willock mine, which is also 
operated by Westinghouse electric mining 
appliances, shows that from July 1st until 
August 8th each cut represented about 1, 
tons of coal. It was found that it was im- 
possible to keep the rooms cleaned up of the 
coal that was brought down fast enough to 
give the machines a chance to test their full 
capacity. Each machine is doing the work 
of from 12 to 14 pick miners. 
-_>- 
To Get English Testimony. 

In the United States court at Trenton, N. 
J.,on October 28, argument was heard by 
Judge Green, in the case of the Edison Gen- 
eral Electric Company against the Westing- 
house Electric and Manufacturing Company, 
on a motion for a commission to go to Eng- 
land to take testimony. The judge granted 
the commission. 





—-_>- 
A New Snap Switch. 

We illustrate herewith the new ‘‘ Elec- 
trix” five ampere snap switch, which is now 
being put upon the market by the Star 
Electrix Company, of Philadelphia, Pa. 

This switch is about the smallest and 
neatest thing we have seen yet for five or 


Atmospheric Electricity. 

In a paper recently read before the Vienna 
Academy, Herren Elster and Geitel give the 
results of a year and a half’s observations of 
atmospheric electricity on the north side of 
Wolfenbiittel (bordering an extensive mead- 
ow). They used a stand carrying a petro- 
leum flame, and connected by insulated wire 
with an electroscope. A marked difference 
was found in the phenomena of spring, sum- 
mer and autumn, on the one hand, and win- 
ter on the other. It appears to the authors 
that other factors than humidity, with which 
Exncr seeks to explain the variations, are 
concerned in the case. When the tempera- 
ture goes below zero, cold mist being then 
generally present, there is often rather a 
sharp rise in the values, the aqueous vapor 
having then less action. Rainfall in a neigh- 
boring region lowers the fall of potential 
both in winter and summer, and a disturb- 
ance of the normal course will announce 
a coming change in places still unclouded. 
Snow, it seems, rather raises the values. It 
has been shown by Linss that the course of 
the fall of potential is inversely as the coeffi- 
cient of dispersion of the air for electricity ; 
which, again, depends not only on the dust 
and aqueous vapor present, but also, accord- 
ing to Arrhenius’ theory, on a sort of elec- 
trolytic or dissociative action of the sun’s 
rays on the atmosphere (thus it has been 
shown that electricity escapes from a con- 
ductor under the influence of ultra-violet 
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six lights, having all the virtues and several 
new improvements over the larger 10 am- 
pere switch brought out by this company. 
It; is reported that the orders for this 
switch are away ahead of the company’s 
ability to deliver, as it takes with every 
electric man who has seen it. 
a a 
Lynn’s Great Industry. 

There are to-day a little over 2,600 men 
and women employed in the Thomson- 
Houston factories, says the Lynn, Mass., 
Do , Press. Just about 100 men are hired 
each week. This number more than repre- 
sents the increase, however, as a number are 
discharged weekly. These men come from 
all around the country, it being necessary to 
advertise in the Lynn, Boston and New 
York papers in order to get the skilled work- 
men required. Just at present skilled ma- 
chinists are in demand. Very soon a force 
of heavy men will be required for the heavy 
work in Factory L. Ordinary-sized men 
would look like pigmies in the massive 
structure. The company is quite proud of 
the morale of the men. It is a matter of 
record that only four intoxicated workmen 
have reported for duty the past year. 

One of the peculiar features of the elec- 
trical industry is the great demand it creates 
for new or unusual substances, Thus the 
demand for mica for electrical apparatus has 
given this mineral a value it never had be- 
fore. The Thomson-Houston Company use 
3,000 pounds, a ton and a half, of mica 
weekly. As in other industries, so in this, 
nothing is wasted. About 500 barrels of 
mica clippings are carted away weekly, 
ground up, and converted into insulators, 
those manufactured of this material being 
found fully as useful as porcelain or like 
substance. 

The Lynn works of the Thomson-Houston 
Company now employ as many men 4s all 
its other factories, at Middletown, Fort 
Wayne, Cleveland and elsewhere, combined. 


rays). The authors find their results sup- 
port che latter view. They consider that the 
electric processes during formation of pre- 
cipitates are the chief cause of the disturb- 
ance of the normal condition. 

New Fire-Proof Insulation. 


Mr. Edison has recently patented a method 
of applying fire-proof insulating covering to 
electric conductors. The material is prepared 
from gum balata or gutta-percha, or other 
gum of the same class, the first mentioned 
being preferred on account of its cheapness. 
A given quantity of this is dissolved in 
chloroform and a stream of chlorine gas 
passed through the solution, this action dis- 
placing the hydrogen in the material and 
leaving a composition which is fire-proof and, 
if the chlorination is stopped at the proper 
stage, pliable. During the passage of the 
chlorine, tests are made from time to time by 
making films of the material on glass plates 
and igniting such films, the proper stage be- 
ing reached when the film refuses to burn. 
The material is then reduced to a sirupy con- 
sistency and applied to wires by passing the 
latter through it, and then dried in heating 
chambers. If the wire is covered with fibrous 
material it may be treated in any ordinary 
way to render such material non-inflammable 
before the application of the insulating ma- 
terial. 








~_<- 
Hellos. 


The telephone exchange at Walnut 
Hills, Cincinnati, O., has been equipped 
with a new switchboard. 

The Hudson River Telephone Com- 
pany will soon begin the work of laying its 
wires between Troy and Albany under- 
ground. 

There is a very good reason to antici- 
pate at a comparatively early date an in- 
crease of capital in the Bell Telephone Com- 


pany to further the extension of the long 
distance system. The field of the company 
is yet small in comparison with what oppor- 
tunities will offer, and stockholders will 
undoubtedly be offered rights to an increased 
capitalization, 
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BOOK NOTICES. 

**Report of Senate Committee on Gen- 
eral Laws as to Electricity and Electric 
Lighting,” has been sent us by State printer 
James B. Lyon. The meetings of this com- 
mittee in this city during the past year will 
be readily recalled. It is a continuous re- 
port of these meetings which forms the vol- 
ume in hand. The concluding paragraph 
of what stands for a preface reads as fol- 
lows: ‘‘In view of the fact that this is the 
first investigation of the kind ever made in 
this country, and considering the value of 
the testimony taken, and the numerous in- 
quiries already made for the same from this 
and other States, it appears proper to ask 
that it be printed.” We presume copies can 
be secured by communicating with Mr. 
Lyon, at Albany. 


The fourth volume of the Transactions of 
the Kansas State Historical Society has been 
issued, a book of 819 pages. Half of the 
volume is occupied with the official corre- 
spondence pertaining to the office of Gov- 
ernor of Kansas Territory during the latter 
part of Governor Shannon’s administration 
in 1856, and of Governor Geary’s admin- 
istration from September 9, 1856, to March 
10, 1857, including the official executive 
minutes kept by Governor Geary. These 
documents relate to a considerable portion of 
the most stirring period of Kansas Terri- 
torial history. They have been gathered by 
Secretary Adams from Congressional docu- 
ments published about that period. These 
documents have hitherto lain hidden from 
the general public, and much of what they 
contain will be found to be new to students 
of Kansas history. Asa book of historical 
reference it is one of much value. 

———_._o 

The Telephone Question at Albany. 

On the decision of the court that it 
had no exclusive right to the earth for its 
currents, the telephone company has begun 
to build metallic circuits on the trunk lines 
running out of the city. Copper wires are 
used, and 25 are placed in a lead cable in 
order tosave room. The 10 principal cir- 
cuits in the city will be thus improved. 
These cables are carried out to the Shaker 
road, where the wires are again strung on 
poles. Manager Uline says the telephone 
company can’t afford to give city subscribers 
any such expensive improvements in their 
telephone service. It has putin an expen- 
sive plant already, which it bas spent 
thousands of dollars to defend as first con- 
structed ; but the courts decided against it, 
and subscribers must abide by the decision 
and get along with their lines the best they 
can. Long distance telephones, with all the 
advantages of the metallic circuit, can be 
had for $100 yearly.— Albany, N. Y., Times. 

—_— ao 
The Golden Gate Tours of the 
Pennsylvania Railroad. 

Preparations for the inaugural series of 
personally-conducted tours to the Pacific 
Coast, under the auspices of the Pennsyl 
vania Railroad, are progressing, and a de- 
tailed outline of their scope, routes, rates, 
and conditions will be published at aa early 
day. In the meantime, sufficient headwa 
has been made to indicate that the tours wil 
surpass any similar pleasure trips heretofore 
enjoyed by the people of the Eastern States. 
The special traias of Pullman Vestibule, 
Sleeping and Dining Cars will exemplify the 
latest and best work of the Pullman shops. 
They will run through to California on 
quick time, delivering their passengers at 
desirable points in the Golden State and 
picking them up at the appointed rendezvous 
for the return trip. Tourist agents and 
chaperons of wide experience will conduct 
the party, and minister to their comfort in 
every possible way. Peculiarly favorable 
concessions will be granted them by the rail- 
roads of the Pacific Slope, so that their 
movements may be productive of the fullest 
pleasure at the lowest cost. 

These tours are the most ambitious at- 
tempts yet projected by the Pennsylvania 
p2rsonally-escorted system to provide pleas- 
ure tours of the highest grade, and the 
traveling public may depend upon securing 
in them the most perfect service. 

The first tour will leave the East late in 
January. It will be limited to 100 persons, 
and those who anticipate an early Sprin 
outing to the shores of the Pacific shoul 
place themselves in correspondence, at once, 
with Mr. J. R. Wood, General Passenger 
Agent of the Pennsylvania Railroad, Philg- 
delphia, ; 
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The Central Lighting Station as an 


Investment. 

Mr. B. E. Sunny read a paper under this 
title at the Chicago Electric Club, October 
20th. The following is a brief abstract: 

Central stations, from an investor’s stand- 
point, have not been discussed to any ex- 
tent, and as I have had the opportunity of 
knowing the financial side of many of them, 
I may be able to make a few suggestions of 
interest. 

In connection with the success and per- 
manency of the electric light, it can be said 
that no one recognizes the future of electric 
lighting more than our friends in the gas 
companies, more than 300 of whom are 
operating electric lights in connection with 
their gas works. The Gas Directory says 
that the gas companies are operating 32,000 
are lights and 140,000 incandescent lamps. 
If it could be known in how many instances 
the inaividual owners of the gas property 
are also the owners of the electric light 
plant, it would be found tbat the number of 
electric lights in control of the gas com- 
panies is double the number shown. 

In one year, from March, 1889, to 1890, 
the gas companies increased their ownership 
in electric lights to the extent of almost 50 
per cent., indicating their faith in the most 
gratifying way in the earning power and 
permanency of the electric light. 

It is a self-evident fact, that the electric 
light is an absolutely permanent and grow- 
ing investment; that it has taken its place in 
the large cities side by side with the great 
public corporations, contributing its quota 
to the general service and comfort. 

With the one possible exception of the 
telephone the future of no business has been 
more greatly underestimated than the elec- 
tric light. The telephone people, and I -was 
with them for several years, blundered on the 
growth of the business with the greatest 
unanimity and built everything too small. 
The electric light people did the same thing, 
and now the face of the earth is dotted with 
lighting properties which were poorly 
planned, badly built and indifferently man- 
aged. I have classed the lighting station 
with the water-works, the gas plant and 
other quasi public institutions, in the import- 
ance of the service rendered and as to finan- 
cial results, but in the matter of construction 
lam sorry to say that the average lighting 
station is inferior. Where do we ever tind 
a pumping station in other than a neat sub- 
stantial brick building, ratherthanin a frame 
shell, covered with tar paper or tin? True, 
there are many lighting stations expensively 
and durably constructed, but we can all point 
out a long list located in cellars, basements, 
abandoned barns and cheap wooden struc- 
tures, with the usual and customary trim- 
mings of second-hand boilers, an engine too 
old for service in a saw-mill, and under- 
writers’ wire. Of course,such a plant is a 
cheap one and it is within the means of al- 
most any man to start one, but with what re- 
sults? Excessive running expenses and a 
succession of break-downs and repair bills, 
until the profits are eaten up, and there is 
nothing left for the owners but to abandon 
the property or sell out to someone who will 
reconstruct the plant on a proper basis. This 
is one type of non-dividend paying lighting 
stations. 

The remedy is old and naturally occurs to 
any one of moderateexperience. It involves 
at the outset the selection of a larger lot and 
the construction of a larger building than we 
can at the time see any possible use for. 
There seems to be no reasonable limit to the 
demands that may be made for facilities, so 
that reasonable methods of planning do not 
seem applicable. 

There is no fixed rule as to the dimensions 
of a station building that will serve the 
wants of its patrons, present and prospective. 
The growth of the business has heretofore 
been beyond the calculations of the most en- 
thusiastic. The same statement is true with 
the telegraph and telephone. 

With the increased number of people 
comes the increased demand for everything, 
and what more than light, and the electric 
light at that? Isit not wise, therefore, to 
pattern after the most substantial and per- 
manent institutions of the time, and build, 
not for the present and immediate future, 
but for 25 or more years ahead of us ? What 
is now standard may be obsolete 10 years 
hence, but, at the same time, standards are 
slow to change, and with the economical and 
efficient boilers, engines and electrical appa- 
ratus of to-day, we are safe to embark in 
great and important investments, and leave 
the almost impossible task of improving on 
what we now have to take care of itself. 

<p 

—— The Western Isolated Lighting De- 
partment of the Thomson-Houston Electric 
Company, have closed contracts with the 
East St. Louis Packing and Provision Com- 
pany, East St. Louis, IIll., for 300 incan- 
descent lights, and Montgomery, Ward & 
Company, 111 Michigan avenue, Chicago, 
for 400 incandescent lights, 
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New Lightning Arrester. 

Mr. James J. Wood, electrician of the 
Fort Wayne Electric Company, is the inven- 
tor of a new lightning arrester shown in the 
accompanying cuts. Fig. 1 shows the 
arrester in position, Fig. 2 shows it with 
the arc breaker thrown up, and Fig. 3 is a 
diagram showing the line from dynamo 
through the switchboard out to lightning 
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the arc-breaker will immediately fall back into 
position and be ready for another discharge. 

Lightning arresters are now regarded as a 
very important factor in the safety of electric 
plants, and managers will welcome any im- 
provement in this line. 


—— The Asbury Park, N. J., Electric 
Light Company has declared a semi-annual 
dividend of three per cent. 
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Fies. 1 anpD 2.—Woop’s LIGHTNING ARRESTER. 


arrester on the positive wire, thence through 
the lamps back to the arrester on the negative 
wire, to switchboard and dynamo ; also the 
ground wire from arresters. 

The chief claim of this lightning arrester 
is that the lightning has a free passage from 
the line to ground, no magnets being in the 


—— The stockholders of the Edison Elec- 
tric Lighting Company, of Brooklyn, have 
filed their consent to the mortgaging of the 
plant of the corporation, with all its other 
property, to secure a loan of $2,500,000 to 
be used in making improvements. The 
Franklin Trust Company is trustee. 
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line to ground circuit to offer resistance and 
if the current attempts to follow it will 
form an arc across the lower set of pointers ; 
but in attempting to cross the upper set, a 
part of the current is shunted into the mag- 
nets which attract the armature which is 
attached to the upper part of the arc breaker 
thus throwing the lower end outward and 
breaking the arc, as shown in Fig. 2, and 


— The Newark, N. J., Electric Light 
and Power Company has declared its regular 
quarterly dividend of 14¢ per cent. 

—— A trust deed from the Seattle Gen- 
eral Electric Company to the Continental 
Trust Company, of New York, was filed in 
Seattle, Wash., last week. The deed is to 
certain properties in Seattle, and is for 
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build an addition to its Middletown, Conn., 
factory, which will be 207x60 feet, and three 
stories high. 


—— Plattsburg, Mo., wants electric lights. 

‘* No town,” says the Jeffersonian, ‘‘ amounts 

to anything when it loves darkness rather 

than light. Electric light is the 

— requisite of a live, progressive people. 
Give us light or we perish.” 


— The Missouri Car and Foundry 
Company, of St. Louis, Mo., have bought 
of the Thomson-Houston Electric Company, 
through their St. Louis agent, the are light 
dynamo which was exhibited during the 
recent exposition. 


— Judge Goebel has overruled the mo- 
tion which was filed to compel the Edison 
General Electric Company to provide a plant 
for the creation of power before it proceeded 
to further tear up the streets of Cincinnati 
for the laying of conduits. 


The Ballston, N. Y., Electric Light 
and Power Comj;any have contracted with 
the Westinghouse Electric Company for a 
dynamo of 750 light power, and will also 
place in their plant a 75 horse-power engine. 
This will double their present capacity for 
lighting. 





—— It is said that much relief from facial 
neuralgia can be obtained by applying an 
incandescent light to the part affected. It is 
suggested that the lamp could also be used 
in poulticing advantageously. It could be 
laid over a flaxseed or other form of poultice, 
and constant beat could thus be secured. 


—— The Brush Electric Light Company, 
of Baltimore, Md., owned by the Westing- 
house Company, has received the contract 
from the municipal authorities of that city to 
light the streets and public buildings for a 
period of five years. The contract calls for 
800 are lights and 5,000 incandescent Jamps. 


—— At the annual meeting of the Edison 
Illuminating Company, of Milwaukee, Wis., 
held last week, the following officers and 
directors were elected: Directors; Chas. 
Ray, C. F. Ilsley, H. C. Payne, Frederick 
Layton, F. G. Bigelow, John I. Beggs and 
John H. Tweedy, Jr. The officers were the 
same as last year: President, Chas. Ray ; 
vice-president, H. C. Payne; treasurer, C. 
F. lisley ; secretary, John H. Tweedy, Jr. 


—— The ladies of Randolph are deter- 
mined to have street lights. Last year they 
raised over $100, and the town appropriated 
$100. A contract has been made with the 
electric light company for four arc lights 
until March 1st. The ladies are not satisfied 
with that, but are determined to have them 
longer than that, and more of them, and are 
talking of holding the biggest fair ever held 
in Randolph, holding it in the shoe factory 
building, if they can get it. It isan enter- 
prise in which every citizen of Randolph 
will be interested, and the ladies will, of 
course, accomplish their object.— Gardiner, 
Me., Journal. 


—— The Westinghouse Electric and 
Manufacturing Company received during 
the week preceding October 22d contracts 
for the installation of alternating current in- 
candescent light plants at the following 
places ; Manchester, N. H., 1,500 lights ; 
Cohoes, N. Y.,750 lights ; Amesbury, Mass., 
500 lights ; Aransas Pass, Texas, 750 lights ; 
New Cumberland, W. Va., 750 lights; Rich 
Hill, Mo., 750 lights. In addition to this, 
the alternating current central station plant 
at Havana, Cuba, is again compelled to in- 
crease its capacity. ‘The Havanese intend to 
furnish all the suburbs of the city with elec- 
trical illumination. They purpose to ex- 
tend the plant for eight miles around the 
city, and to this effect the Westinghouse 
Electric and Manufacturing Company has 
been contracted with to furnish a 2,000 volt, 
750 light plant, 
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Iavestigation of the Stanley Alternate 
Current Are Dynamo. 





BY W. B. TOBEY AND G. H. WALBRIDGE, 
BEFORE THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS, 
NEW YORK, OCTOBER 
21, 1890. 





Before entering directly upon the subject 
to be presented this evening, ¢. e., the inves- 
tigation of the Stanley alternate current 
are dynamo, it may be well to give a brief 
description of that new and extremely novel 
type of machine. Descriptions of it have 
been given in some of the electrical papers 
during the past Spring, but some here may 
not recall its general mechanical construc- 
tion. The dynamo is manufactured and 
sold by the Westinghouse Electric Company 
under patents granted to Mr. William Stan- 
ley, Jr., the inventor. Mr. Albert Schmid, 
superintendent of the Westinghouse Elec- 
tric Company’s shops, deserves much credit 
for perfecting the machine in detail, and to 
him is largely due its success commercially. 
In general appearance it closely resembles 
the Westinghouse alternate current constant 
potential dynamo, which has become so 
familiar to all. In fact, the frame, pole 
pieces, field windings, etc., for any given 
size machine, are identical, whether for con- 
stant current or constant potential, The 
distinguishing feature between them lies 
wholly in the form and winding of the 
armatures. Figs. 12 and 13, showing dia- 
grammatically half sections of the ma- 
chine, will aid us in a description of the 
armature, which is built up of thin iron 
plates stamped in the form shown. It 
will be observed that a number of cores 
corresponding to the number of poles of the 
dynamo project radially from the armature, 
and from the sides of each core project over- 
Japping lugs. The armature coils are not of 
the original ‘‘pan-cake” or oblong flat coil 
type placed on the periphery of the arma- 
ture, but are quite thick and placed around 
the core projections. The overlapping lugs 
serve the double purpose of preventing the 
coils from slipping off the cores and also aid 
in the regulation of the machine. All the 
armature coils are connected in series and 
the terminals connected to the two collector 
rings, upon which bear the brushes furnish- 
ing current to the line. The field coils are 
also in series, so connected that the poles 
presented to the armature are of alternate 
polarity. The terminals of the field go 
directly to a small shunt wound exciter. 
Thus it is seen that the machine consists 
simply of an even number of field coils, cor- 
responding to the number of poles on the 
machine, joined in series, and an equal num- 
ber of armature coils also joined in series. 
That from such a simple combination of 
coils without any external regulation device 
an almost constant current is obtained for 
all loads, from short circuit tothe maximum 
output of the machine, seems incredible, but 
such is the case. 

Through the kindness of Mr. Stanley, a 
complete 40 light plant was sent the writers 
at Cornell University, at which institution 
we were then students. Later, the West- 
inghouse Company made the University a 
gift of the entire plant. It has been our aim 
to show how the regulation takes place; also, 
to determine the actual electrical output of 
the machine, and from the latter and the 
corresponding dynamometer readings, to cal- 
culate the efficiency of the dynamo. 

The alternator was mounted on a Brackett 
cradle dynamometer calibrated to read in 
watts direct at 1,000 revolutions, the speed at 
which we were running. 

The general method has been to obtain in- 
stantaneous values of E.M.F., arcand exciter 
currents at a sufficient number of points to 
indicate by curves the performance of the 
dynamo at every part of a revolution. For 
this purpose runs were taken with the 
dynamo at short circuit and with loads of 5, 
10, ete., up to 40 lamps. The dynamo was 
run under normal conditions, viz., at a speed 
of 1,000 revolutions and with such excitation 
as to cause an output of approximately 10 
amperes. For obtaining values of E.M.F. at 
low loads, pressure wires were run from the 
terminals of the dynamo and for larger loads, 
were taken from around 10 lamps. At all 
points where instantaneous values of E.M.F. 
were taken, corresponding values of arc and 
field, or exciter currents, were obtained by 
‘*fall of potential” method. Pressure wires 
were brought from the terminals of each of 
two non-inductive resistances of German 
silver wire placed in arc and field circuits. 
(See Fig. 1.) These resistances being con- 
stant, any pressure around the terminals cor- 
responded to a certain current. The termi- 
nals of the three pairs of pressure wires were 
connected to the contacts of the triple-throw 
switch, so that by placing the switch on any 
pair of contacts desired, those terminals 
could be put in circuit with a line in which 
was a condenser and the revolving contact or 
commutator device by means of which the con- 
denser was charged. The revolving contact 
used was similar to the one described in detail 
by Professor Ryan in his article on ‘‘ Trans- 
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formers,” read before the Institute last De- 
cember. (See Transactions, vol. vii, p. 1.) 
It consisted essentially of a knife edge of 
steel fastened by a wooden clamp to the col- 
lector end of the armature, and revolving 
with it through a circle of about eight inches 
diameter. The center of the knife edge was 
in line with the center of one of the arma- 
ture coils. Upon a frame at the same end of 
the armature was held a wooden semi-circle, 
upon tbe periphery of which was a paper 
scale, divided to millimeters. At the center 
of the semi-circle was pivoted an arm carry- 
ing a brush holder, in which was a steel 
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charged. Opening this key and closing one 
in circuit with the galvanometer sent the 
charge through the galvanometer, and the 
throw was noted. 

The galvanometer used was of 5,000 ohms 
resistance, and consisted of the coil of a 
Sir Wm. Thomson marine galvanometer, in 
which was suspended a small concave mir- 
ror, having several very small magnets 
constituting the needle fastened on the back. 
The controller was a large horse shoe 
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equal to one or two divisions, and its value 
marked near it. In all curves the direction 
of motion of the armature relatively to the 
poles is from left to right. 

Fig. 2 represents the performance of the 
machine at short circuit. The curves, E.M. 
F. and current, both approach sine curves, 
the current rising almost in unison with the 
E.M.F., there being no perceptible lag. 
The curve of exciter current in this, as in 
all cases, exhibits a wavy form. Fig. 12 
shows the position of the armature relatively 
to the poles when the E.M.F. is zero and 
the machine running on short circuit. 
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Fig. 1.--DIAGRAM OF CONNECTIONS. 


magnet. A simple wooden frame supported 
the coil. A narrow slit in a screen, behind 
which stood an incandescent lamp, allowed 
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spring. The brush holder was so adjusted 
that the revolving knife edge made contact 
with the spring several times per second. 
The arm carrying this spring could be 
clamped wherever desired, and its position 
designated by means of a pointer over the 
scale. (Much trouble experienced by other 
investigators in this line, due to break- 
ing of the spring, was entirely obviated 
by us by putting a piece of thin rubber 
packing above the spring where it was 
clamped in the brush holder.) Thus, the 
condenser, placed in series, could be brought 


an image of part of the filament to fall on 
the galvanometer mirror and be reflected 
back to the screen, on which wasa graduated 
scale. By placing a resistance box in shunt 
around the galvanometer, the throw of the 
needle was reduced when it was desired to 
read the arc E. M. F. When current read- 
ings were taken, the whole charge of the 
condenser was passed through the galvanom- 
eter. The galvanometer was calibrated 
for E. M. F. by putting the condenser and a 
standard potential instrument in multiple 
around the terminals of a storage battery 


Fig.4. 


Fig. 4, representing the curves for a load 
of five arc lamps, shows a radical change in 
the E.M.F., which now approaches more 
nearly to the form of a rectangle than a sine 
curve, and immediately after passing the 
zeros exhibits very sharp peaks. In this 
case the current continues to rise after the 
E.M.F. has begun to fall, and also lags 
slightly with respect toit. <A shifting of 
the zeros has also taken place. Comparing 
this E.M.F. curve with that for short cir- 
cuit, it is seen that the first zero shown oc- 
curs at about 6.35 instead of 6.85. The 
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to the same difference of potential that ex- 
isted between the spring and the knife edge. 
The are circuit was, as shown by the dia- 
gram of connections, Fig. 1, taken from one 
brush directly to a Westinghouse ammeter 
through a switch, by means of which a 
Thomson balance or gravity ammeter could 
be put in circuit when desired. From the 
Westinghouse ammeter the current was 
taken through the non-inductive resistance 
to the dynamo short-circuiting switch, where 
the other terminal of the machine was di- 
rectly connected. The exciter current was 
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giving about 120 volts. Readings were then 
taken of the voltage, and the corresponding 
throw of the needle was noted. The cali- 
brations for currents were made by running 
the exciter alone and passing the current 
through both of the non-inductive resistances, 
determining its amount by an ammeter, and 
observing the corresponding throw of the 
galvanometer needle for each non-inductive 
resistance. 

So much for a description of the dynamo, 
the instruments and the methods used. We 
now come to that which is of most interest, 





curves for’ all loads of arc lamps are quite 
similar in form, as will be seen by referring 
to Figs. 5,6, 7and8. As the load 1s in- 
creased, however, the zeros occur earlier 
with respect to the poles, and the current 
lag increases slightly. The efficiency curve, 
Fig. 9, tells the story of the dynamo from a 
commercial point of view, reaching as it 
does an efficiency of between 93 per cent. 
and 94 per cent. at full load, while at half 
load it is 92 per cent. 

A most interesting set of curves is shown 
in Fig. 10, giving a comparison of the forms 



































measured by a Ryan gravity ammeter, and 
a Hartmann and Braun type voltmeter indi- 
cated the potential around the terminals of 
the field. The arm of the commutating de- 
vice being clamped at some desired position, 
the spring was adjusted so that the revolv- 
ing knife edge made contact; then the 
switch was thrown on any one of the three 
pairs of terminals, for the circuits of which 
we wished to obtain instantaneous values. 
The half microfarad condenser was so con- 
nected that by closing a key it could be 
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viz., the results obtained. In order that the 
curves may be more easily followed, we will 
give a brief general explanation of them. 
The figures on the zero line, always com- 
mencing with 5, correspond to the divisions 
on the scale of the wooden semi-circle, a 
part of the commutating device. Under 
each plate of curves will be seen two 
rectangular figures representing pole pieces, 
which show the relative position of the 
curves with respect to the poles. From each 
curve projects a vertical arrow, always 





Fig. 6. 
and values of E. M. F. for 40, 30, 20 and 10 
lamps, their position with respect to the 
oe and also the position of the zeros of 

. M. F. at short circuit. 

Figs. 13 and 12 show, respectively, the po- 
sitions of the armature relatively to the poles 
for full load and short circuit. 

An apparently remarkable feature of the 
machine is that it may be short-circuited 
when runping at full load, without the 
slightest injury, and it may be run at short 
circuit indefinitely. That the machine regu- 
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lates with great reaege d is proven by the 
fact that upon short-circuiting it the am- 
meter indicates but a slight increase in cur- 
rent. The peculiar form of the E. M. F. 
curve for arc lamps led us, so far as time 
would permit, to an investigation of the 
cause, to ascertain which the following runs 
were taken : 


First, with a non-inductive resistance of 
incandescent lamps, but no arcs 
in circuit ; each lamp consuming about the 


tive lar 


same amount of energy as an arc lamp. 


Second, with nothing but an inductive re- 
sistance, consisting of a solenoid having 
The curves in 
both cases were similar and approached 


440 turns of No. 10 wire. 


ELECTRICAL REVIEW 


with which to compare it, but as compared 
with the one lamp regulated by hand, the 
sharp corners of E. M. F. were much modi- 
fied. It is not certain, however, whether 
this was due to the action of the lamp — 
lating coils or to the action of the flame. The 
current curve in all cases approaches a sine 
curve in form, but is always “ey steeper 
on the left or front side; direction of 
rotation being from left to right. Although 
the current lag is practically nothing at short 
circuit, or for any load except arc lamps, it 
increases slowly as arc lamps are added. For 
40 lamps it is about 44¢ per cent. of the time 
of an alternation. The wavy form of the ex- 
citer current is probably caused by the vari- 
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sine eurves, proving the rectangular form to 
be due entirely to the action of the arc. Fig. 
3 shows the curves obtained from the load 
of incandescent lamps. To more fully de- 
termine this action with no other resistance 
in circuit, an arrangement was made where- 
by an arc would be regulated by hand with 
the aid of a hot wire voltmeter. We took 
no curve for a single lamp under normal 
conditions with which to compare the one 
taken in the above manner ; but the latter 
(see Fig. 11) has very high and abrupt ele- 
vations of E. M. F. immediately before and 
after passing the zeros. The theory ad- 


able resistance of the magnetic circuit, due 
to the projecting cores and lugs of the arma- 
ture as they approach and recede from the 
poles. The values of E. M. F. and current 
were found by taking the square root of the 
mean square of 36 ordinates of a curve, rep- 
resenting a complete cycle. Although the 
current lag was very small, the product of 
the values of current and E. M. F. obtained 
as above did not give the watts. The watts 
were obtained by plotting a curve, the points 
of which were the products of the instanta- 
neous values of E. M. F. and current ; then 





been called the “‘ effective” E. M. F., it alone 
being effective in doing work on the circuit. 

It is very much of a question in our minds 
as to whether the square root of the mean 
square, obtained from the rectangular E.M. 
F. curves for arc lamps, gives the actual 
E.M.F., but for the lack of a better term the 
values thus obtained have been called the 
“actual” E.M.F.’s. 

For are current values we have assumed 
the square root of the mean square to be 
correct, and if not actually the case, they 
are very close approximations, as the current 
curves are practically sine curves. 

The exact values of E.M.F. or current are 
of little consequence, however, except as a 
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matter of interest, since the electrical output 
in watts is known, this alone being required 
to determine the efficiency. 

In conclusion we can simply state what 
our investigations have shown, that the 
dynamo, aside from being very efficient and 
of most excellent regulation, is, as stated at 
the beginning, an extremely novel and in- 
teresting type of machine. 





A New Application of Electricity. 
A most successful method of lighting bas, 
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vanced to explain the high point of E. 
M. F. in all the arc curves is, that when the 
arc breaks, the rush of cold air adding re- 
sistance to the circuit, prevents the arc form- 
ing again until the potential has risen to a 
point considerably higher than that required 
to maintain an arc once formed. To test 
this, we attempted to heat an arc by means 
of an alcohol blast, and thus prevent, in a 
measure, the rush of cold air. This means 
of heating proved inadequate, so that the 
results were not all that could be desired. 
As before stated, we had no one lamp curve 





Lamps. 
Fig. 9.—EF FICIENCY CUR 


value of the watts thus obtained by the cur- 
rent, we obtained a value of the E. M. F. 
which was usually about seven volts lower 
per lamp than the corresponding value ob- 
tained from the square root of the mean 
square. This difference was no doubt due to 
the extremely high values of the E. M. F. 
when the current was very low, as the neg- 
ative work was negligible. To distinguish 
between the two values we have called the 
one obtained from the square root of the 
mean - square, the ‘‘ actual” E. M. F. while 
the one obtained by the second method has 
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adopted in those rooms of the Technical 
College, Finsbury, England, which are used 
by the evening classes, and it is of the great- 
est interest to all who study color at night. 
Every one knows the difficulty of working 
in color in the evening, and especially is it 
trying to beginners. Yellow appears to be 
white, purple appears black, and other colurs 
change in a similar manner, and the student 
who innocently uses those pigments in the 
gas light is sometimes appalled at his work 
when it is submitted to the light of day. 
To obviate these difficulties, the electric 
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light has been introduced into the rooms 
with every success. As this is, we believe, 
the first experiment of its kind in this 
country, a description of the methods adopted 
and the results obtained may be both inter- 
— and instructive. The painting rooms 
are lit by a number of incandescent lamps, 
of 16 candle-power, and each lamp is so 
shaded by adjustable reflectors that the light 
can be turned any way and thrown in any 
direction, and can be used by one or three 
students at a time. The lamp can be raised 
or lowered, as best suits the work in opera- 
tion. The special light in the life room is 
an incandescent lamp of 100 candle-power, 
and is so arranged that a direct light is 
thrown upon the model. Although the re- 
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sult does not quite equal the rich diffused 
light of dey, itis sufficiently successful to be 
very gratifying, and greatly increases the 
comfort and opportunities of the student. 
A no less satisfactory effect is obtained in 
the modeling room by means of an arc lamp 
of about 1,000 candle-power. This lamp is 
so disposed that no direct light from it 
reaches the model or the student’s work. A 
reflector beneath the lamp throws the light 
upwards, and it is then reflected from the 
white ceilings and walls. It thus becomet 
so thoroughly diffused that while the model 
is well seen, no deep shadows hide the de- 
tail. At the same time, a pleasant soft light 
is thrown upon the clay at which the studens 
is working. There is not only the superiority 
of the light in its whiteness, brilliancy and 
adaptability to moving about, but in appear. 
ance it possesses a charm of its own. 
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Electrocution News. 


The first motion to secure final action from 
the Supreme Court of the United States on 
the question of the constitutionality of the 
New York Electrical Execution Law, was 
made in the Supreme Court, at Washington, 
October 27. It was moved that the case be 
advanced and set down for a speedy hearing. 
The point raised in the case is that the 
Kemmler execution demonstrated that kill- 
ing by electricity is a cruel and unusual 
punishment, and, as such, prohibited by the 
Constitution of the United States. 

The case in which the motion to advance 
was made is that of the Japanese, Shiboya 
Jugigo, against A. A. Brush, agent and 
warden of the New York State prison. 
Counsel, both for the State and for the 
prisoner, concur in the motion to advance. 
There have been several stays of execution 
already in Jugigo’s case, and another will 
undoubtedly be necessary, as the case can 
hardly be decided before the time last fixed 
for his death. Chief Justice Fuller took 
the papers in the case. 

Judge Fish last month sentenced Wood, 
the murderer of Leander Pasco, to be exe- 
cuted in the State prison at Dannemora during 
the week commencing November 3. Judge 
Whitman, counsel for the prisoner, served 
noticeof appeal. Thisshould have acted asa 
stay of sentence, but the Warren County 
authorities seem to have disregarded the 
notice of appeal, for Wood was taken to the 
prison at Dannemora. Judge Whitman 
began an investigation, and learned that no 
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he wrote to Warden Fuller, of Dannemora 
prison, advising him of what had been 
done. Judge Whitman has received this in 
reply: 
CLERK'S OFFICE, CLINTON PRISON, | 
Dannemora, N. Y., October 25, 1890. { 
Hon. J. M. Wairman. 

Dear Sir: In answer to yours of the 22d inst., I 
would say that we are making all preparations to exe- 
cute Joseph Wood, convicted in Warren County of 
murder in the first degree, the week commencing 
November 3, 1890, according to the order now on 
file in this office, and shall do so unless duly served 
with notice of appeal or other legal proceedings 
prevent. I am yours very truly, 

IsalAH FULLER, 
Agent and Warden. 

Judge Whitman at once began to prepare 
the necessary papers, and will go to Clinton 
County, where he will make an application 
to Judge Weed for a writ of habeas corpus 
requiring Warden Fuller to produce the 
body of Wood on the ground that he is, 
illegally detained in Clinton prison. Mem- 
bers of the bar have advised Judge Whitman 
to prefer charges to the Governor against 
the County Clerk and District Attorney of 
Warren County, on whom the notice of - 
peal was served in open court immediately 
after sentence was passed on Wood. 


Light Troubles in Montreal. 


Mr. Justice Davidson heard the argument 
in the case of Fuller vs. the City of Mon- 
treal on October 15th. In this action Mr. 
Fuller asks that the resolution of the coun- 
cil, in 1888, extending and adding to 
the contract of the Royal Electric Company, 
should be set aside as illegal and beyond the 
powers of the corporation. Among other 
grounds urged were that tenders ought to 
have been asked for, but offers were sent in, 
and, although lower than the successful 
company, were not accepted. It was also 
urged that the City Council could not bind 
itself longer than a year, seeing its want of 
power to appropriate for expenses beyond 
certain limits, and the possibility of know- 
ing what these limits would be beyond the 
current year, 























The E. S. Greeley & Company, 
5 and 7 Dey street, New York, are enjoying 
an especially heavy Fall trade. 


The Goulds Manufacturing Com- 
pany, Seneca Falls, N. Y., are now fitting 
their triplex electric pumps with raw hide 
gears on the pump counter and motor arma- 
ture shaft. 

The Goodyear Hard Rubber 
Company, 9 to 13 Mercer street, make a 
specialty of high class hard rubber goods. 
They are just now doing a large business in 
storage battery cells. 


J.C. Walsh Gasoline Torch Manufac- 
turing Company, 48 West Adams street, 
Chicago, are now making large shipments of 
their torches to foreign consumers. Recent 
orders have come from England and France. 


Robin & Sadler, of Montreal, have 
just completed for the Manitoba Electric and 
Gas Light Company the largest and heaviest 
belt ever made inCanada. It is 85 feet long, 
40 inches wide, and is made of three-ply 
leather. 

The Fletcher & Fletcher Electric 
Company, Cleveland, Ohio, are adver- 
tising their specialties a la mode. Like Silas 
Weg they have ‘‘ dropped into poetry,” the 
latest effusion being a pretty parody on the 
old nursery jingle, ‘‘ Twinkle, twinkle, little 
star.” 

J. Elliott Shaw & Company, Phil- 
adelphia, owing to the increased demand for 
their Norway iron frame bells and other 
electrical supplies, have recently removed 
from 632 Arch street to 43 North Seventh 
street, where they will have better facilities 
for supplying the wants of their many cus- 
tomers. 

The Complete Electric Construc- 
tion Company, 24 Cortlandt street, New 
York, have just secured the contract for 
equipping the O'Day & Rockefeller building 
at Buffalo, N. Y., with 1,000 lights. The 
building is eight stories high and covers a 
block. Current will be furnished by the 
local electric light company. 


The Buckeye Engine Company, 
Salem, Ohio, have recently added to their 
already immense plant a building 55x100 
feet, three stories high, and another addition 
to their furnishing room 55x60 feet, two 
stories high. Their customers will now be 
accommodated more promptly, as for the 
past six or eight months the company has 
been crowded with orders in excess of their 
capacity. 


The Central Electric Company 
are showing a piece of plain Okonite wire 
that was placed in the Lumber Exchange 
Building at Minneapolis five years ago, and 
has been used continuously ever since. The 
wire was stapled to the fire-proofing and 
plastered over, and is now apparently in as 
good condition as ever. Okonite seems to 
become more popular with architects and 
electric light men each year, and bas so far 
withstood the severest tests that have been 
applied to it. The Central people have a 
stock of fully 2,000,000 feet in their ware- 
rooms, 


Alexander, Barney & Chapin, 
20 Cortlandt street, this city, have taken 
orders for large quanties of Edison lamps, 
as well as the ‘‘ A. B. C.” lamp, during the 
past week. The ‘‘ A. B. C.” lamp, having 
been formally introduced to the electrical 
fraternity, is now seen in public places 
‘shedding its effulgent rays, etc.” The 
lamp certainly gives an excellent light, and 
its users will be likely to get the value of 
their money. The new prices of Edison 
lamps have also caused an increased boom 
in this brand. It would seem to be a good 
opportunity for consumers to lay in a sea- 
son’s supply of incandescent lamps. 


ELECTRICAL REVIEW 


The Westinghouse Electric and 
Manufacturing Company has con- 
cluded avery excellent record of contracts 
for the month of October. During the first 
three weeks of that month, the company had 
orders for the furnishing of alternating cur- 
rent incandescent electric lighting apparatus 
approaching a capacity of 25,000 sixteen can- 
dle-power lamps. This is a very good show- 
ing in itself, though the contracts for arc light 
apparatus, street railway apparatus and elec- 
tric mining appliances are not included in 
this. Contracts for central station alternating 
current incandescent apparatus were received 














The Brush-Adams Are Lamp. 

The new Brush-Adams arc lamp just an- 
nounced by the Brush Electric Company, of 
Cleveland, Ohio, is attracting interest in 
electric lighting circles. This lamp, the 








THE BrusH-ApDAMs ARC LAMP. 


from the following places: Evanston, ILll., 
750 lights ; Baltimore, Md., 6,000 ; Elmira, 
N.Y., 1,500 ; Oswego, N. Y., 750 ; Durango, 
., 750; Lincoln, Neb,, 1,500; Orange, 
., 750; Uxbridge, Mass., 750 ; Tampa, 


manufacturers state, has been designed from 
a user’s standpoint, and the arc lighting com- 
panies will find it extremely valuable. All 
springs that can in any way influence the 
arc have been abolished, and thus the chief 
cause of uneven and changing adjustments 

is climinated. No glycerine, 











oil or mercury is used. The 
frame of the lamp is entirely 
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sas Pass, Tex., 750; New Cumberland, W. 
Va., 750; Mason City, Ill., 500; Havana, 
Cuba, 750; Rich Holl, Mo., 750; Clear- 
field, Pa., 500. Among the places where 
alternating current arc apparatus was in- 
stalled during the month are: Oswego, N. 
Y., 60 lights; Clearfield, Pa., 25 lights; 
Washington, Pa., 60; Norwich, N. Y., 25; 
Baltimore, Md., 250. 








2 and durably insulated from 
the working parts. Unless a 
hanger board is desired, no 
hood need be used, as the lamp 
is weather-proof. Hanger 
boards, globes, jackets, rod 
protectors, etc., are all alike 
for single and double lamps, 
and a large saving is thus 
made to lighting companies in 
the stock of spare parts re- 
quired to be kept on hand. 

The method of securing the 
globe upon the lamp is said 
to effectually prevent the blow- 
ing off of globes or breakage 
from heating or drops of 
melted copper from the car- 
bons. No thumb-screws, 
which so often crack the 
globes, or drop out and loosen 
them, are used, and it is 
claimed that the flaming arcs 
which sometimes occur when 
the lamps are about to cut out 
cannot possibly cause break- 
age of globes. An excellence 
that will be quickly appreci- 
ated, especially in ‘‘ hot trim- 
ming,” is seen in the ease and 
rapidity with which the globe 
can be removed and placed 
out of the way. 

The Brush-Adams lamp is 
adjusted to a standard current 
and voltage and no means 
of changing this adjustment is provided. 
The current required is stamped upon the 
lamp and with this current the manufactur- 
ers claim that it will burn with perfect 
steadiness and reliability on any circuit 
throughout the country. Lighting com- 
panies and the public suffer much from re- 
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adju:tments made by careless, incompetent 
or tinkering employés. The adjustments of 
the new Brush lamp need never be changed, 
or if required to be altered for a different 
current, must he changed with special but 
inexpensive tools provided by the manu- 
facturers. Cleanliness of arc lampsis neces- 
sary for perfect working, but is often neg- 
lected in dusty or smoky locations on ac- 
count of the difficulty of cleaning, involving 
in the old forms the taking down and apart 
of the lamp. The Brush-Adams lamp is so 
constructed that while the lamp is in its 
ordinary burning position in the street or 
elsewhere, the rods, clutches, and otber parts 
requiring cleaning, can be slipped out 
quickly and put back without any soldering 
or other work. 

Another valuable feature is the arrangement 
of carbon rods and clutches. The clutches 
are claimed to be as durable as any other 
part of the lamp, and the rods do not require 
to have the true round surface usually neces- 
sary, as the bearing surface of the self- 
cleaning clutches will feed a rod pitted or 
scarred or torn. The cut-out is positive and 
sure, with no liability to burn out, and a 
very effectual device is provided for pre- 
venting the ‘‘ lapping” of carbons and for 
insuring the lighting of the lamps whether 
trimmed with the carbons apart or in con- 
tact. The jacket, though tight, can be 
easily removed. The exterior finish of the 
standard lamp is black japan with bronze 
trimmings, the idea being that the user can 
bronze or ornament this surface for special 
purposes, if necessary. The bright brass 
lacquered finish of many lamps, while 
showy when new, is difficult and expensive 
torenew. The hanger boards, alike for sin- 
gle or double, indoor or outdoor lamps, are 
provided with a switch, very strongly made, 
arranged to cluse one circuit before the other 
is opened, to prevent arcing, and to cut the 
lamp entirely out of circuit when switched 


off. 

The Brush Electric Company, the earliest 
manufacturer of modern arc lamps and 
lighting systems, and recently so successful 
in its patent litigations, claims that this lamp 
is a decided advance in the art, and intimates 
that other important announcements in dif- 
ferent styles of apparatus will soon follow. 


ea 
Fletcher’s Corner Cleat. 

We illustrate on this page a device de- 
signed to save the time and labor involved in 
fitting corner mouldings by mitre. A sav- 
ing in cleats and screws or nails is also 
effected by the use of the Fletcher corner 
cleat. A building where these cleats are 
used presents a much handsomer appearance 
than when wired in the ordinary way. The 
device speaks for itself. The Empire City 
Electric Company, No. 15 Dey street, New 
York, handle this specialty. 

a i od 
Mules vs. Electricity. 


The races between the mule cars and those 
driven by electricity on their way out to the 
Fair Grounds are always amusing and often 
rather exciting, says the Dallas, Tex., Mews. 
A News man was on one drawn by a pair of 
the asinine species, when such a race came 
up. No contest between two of the great 
Mississippi steamboats in the olden time, 
witb bacon and cotton for fuel and a nigger 
on the safety valve, could have aroused more 
interest. The passengers stood on the steps, 
waved hats and handkerchiefs, and cheered 
wildly as their respective cars from time to 
time would forge ahead. 





American Society of Mechanical 
Engineers. 


The twenty-second meeting of the society 
will be held at Richmond, Va., from Nov. 
11th to 14th. Good railroad facilities and 
hotel accommodations have been provided 
for those desiring to attend the meeting. 
Among the topical questions to be discussed 
are these : , 

‘* What limits are there to the speeds of a 
hot-air or caloric engine ? What is the least 
and the greatest number of revolutions per 
minute, about which you know, in such 
engines ? 

**Have you had any experience in out- 
door work at night, in wind and storm, with 
portable apparatus for light in large quanti- 
ties, other than electric light ? 

‘* What is the best design for line shafting, 
transmitting over 50 horse-power, permit- 
ting them to be stopped and started on any 
floor, without interfering with the motor or 
other shafting ? 

‘* What is the best form of cylinder lubri- 
cator for engines carrying 140 lbs. of steam 
pressure or over ? 

‘‘What are the maximum safe speeds for 
hoisting and reversing in an overhead travel- 
ing crane, in a machine-shop ? ” 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON OCTOBER 28, 1890. 








439,102 Electric motor; Chas. S 
ers, N. Y. 

439,151 Dry peony Wilhelm L. F. Heilesen, 
Copenhagen, Denm 

439,164 Perforator for automatic telegraphing; 
Frank D. Mack, Chicago, II. 

439,178 Method of repairing incandescent electric 
lamps; Casimir Panthonier, is, France, assignor 
to the Society L’Incandescence Electrique, same 
place. 

439,180 Electric elevator; Francis B. Perkins, 
Boston, Mass. 

—_ Trolley pole; 
Mass 


8. Bradley, Yonk- 


Louis Pfingst, Boston, 


439, ‘192 Trollev pole for electric cars; Benton C. 
Rowell and Francis E. Galloupe, Boston, Mass. 

439,213 Electro-magnetic clutch ; Curtis H. 
Veeder, Lynn, Mass., assignor to the Thomson- 
Houston Electric Co., of Connecticut. 

439,237 Apparatus for transferring electric car 
basterten: Frederick G. Corning, New York, N. Y. 

439,238 Electro-dental heater; Luther A. Faught, 
Philadelphia, Pa., assignor to the Wilmington Den- 
tal Mfg. Co., same place. 

439,240 Method of and apparatus for preparing 
electrodes for secondary batteries; Chas. D. P. 
Gibson, Jersey City, N. J. 

439,262 Electric railway; Lawrence Westerland, 
Atlanta, Ga., Mary C. G. Westerland, Administra- 
trix of said Lawrence Westerland, deceased. 

439,295 Recording signaling system; William J. 
Fraser, Milwaukee, Wis. 

439,301 Secondary electric battery; Jacob F. 
Mehren, Chicago, Ill. 

439,304 Electric lamp socket; John O. Phillips, 
New York, N. Y. 

439,308 Automatic wire finder for trolley heads; 
Geo. 8. Slocum, Newport, R. I. 

439,324 Secondary battery; Edward J. Mason, 
Waterford, Canada, assignor of three-fourths to 
Frank Brown Allan, Elias Edw. Slaght and John 
William Thompson, all of same place. 

439,345 Electric locomotive; Francis W. Dean, 
Cambridge, Mass. 

439,347 Electric bell; John F. Fields, St. Ignace, 
Mich. 

439,368 Electric lamp. 489,864, 439,365 Incan- 
descent lamp socket. 439, Incandescent elec- 
tric lamp. 439,367 Incandescent Fg lamp 
socket; Alfred Swan, Orange, N. — ay! by 
direct and mesne assignments, to ‘we ‘Insulite Mfg. 
Co., New York, N. Y. 

reg 5 Electric meter; William H. Bristol, Ho- 
boken, N. J. 

439, 389, 439,392 Electric o nas am 439.390 
System of electric lighting. 1 Junction box 
for electric wires. 439, nizing chamber; 
Thos. A. Edison, Menlo Park, N. J., assignor to the 
Edison Electric Light Co., New York, wm. Be 

439,398 Thermal cut-out; Calvin Goddard, New 
York, N. Y., assignor to the Edison Electric ‘Light 
Co., same place. 

439,409 Railway track electrical annunciator; 
Jacob W. Lattig, Easton, Pa., —— to the Na- 
tional Switch and Signal Co., same place 

439,416 Method of making storage battery lates ; 
Wiiliam Morrison and Louis Schmidt, Des oines, 
Iowa, assignors to the Hess Electric Storage Ba’ 
tery Co., same p! 

439,417 Automatic regulator for electric cur- 
rents; William Morrison, Des Moines, Iowa, as- 
signor to the Hess Electric Storage Battery Co., 
same place. 

439,428 Electric railway; Chas. Richter, Camden. 

J,, assignor to the Electric Construction Co., of 
New Jersey. 

439,459 Synchronous alternating current electric 
motor; Chas. Zipernowsky, Maximilian Deri and 
Otto T. Biathy, Buda-Pesth, Austria-Hungary. 

439,475 Mechanical telephone; Hemburn M. 
Chamblin, Newton, Ill. 

439,516 Porous cup for = batteries; Chas. 
A. Hussey, Ned Yo assignor to the ‘Crosby 
Electric , same pl ace. 

439,577 ‘Blectric motion transmitter; Mark W. 
Dewey, Syracuse, N. Y., assignor to Dewey Cor- 
poration, same place. 

439,584 Electric railway motor car; Edmund 
Wagemann, Little Rock, Ark., nor of six- 
sevenths to John D. Adams, Dean Adams, Oscar 
Davis, John W. Davis, Horace G. Allis. and John B. 
Jones, of same place. 

439,594 Seoseteny be battery; William B. Hollings- 
head, Bronxville, oe, of one-half to 
Sydney H. Carney, New York, N.Y 

439,597 Conduit for electric railways; Rudolph 
M. Hunter, Philadel phia, Pa,, assignor to the 
Thomson-Houston Electric Co., of Connecticut, 

439,602 meat switch; Jno. A. K. McGregor, 
New York, N. or to himself, Herman 
Cohn, award Colin, Henry Wallach and Solomon 
J. Wallach, trustees, all of same place. 








That Cincinnati Telephone Case. 


The hearing of argument in the Cincin- 
nati ‘‘ telephone case” was begun in General 
Term of the Superior Court, on October 27, 
and is now being heard. The. case comes 
up on error from the decision of Judge 
Taft, ordering the Mount Auburn Inclined 
Plane Railway Company to change its sys- 
tem of propelling its street cars by elec- 
tricity from the single trolley (now in use) 
to a system which will notinterfere with the 
use of telephones along this line of road. 
It was this argument which the late A. D, 





Bullock, the principal owner of the telephone 
lines, came on from the East to attend, 
reaching Cincinnati but a few days before his 
sudden death. Having lost their case be- 
low, the burden in the error proceeding is 
upon the railroad company. Ex-Governor 
John 8. Wise, of Virginia, representing 
this company, opened the argument and oc- 
cupied the entire first session of the court. 


Sir William Thomson’s Electricity 
Meter. 

This instrument comprises a current indi- 
cator and a quantity meter, whereby the 
amount of electricity which has passed dur- 
ing any given time is recorded by a train. 
The indicator consists of a light aluminium 
frame, free to turn about a horizontal axis, 
having at its top end a coil of fine copper 
wire C (Fig. 1), and at its lower extremity a 
train of counting wheels M. The frame is 
supported on knife edges, and electricity is 
conducted into and out of the fine wire coil 
by two spirals of fine copper wire H. The 
resistance of this coil is about 30 ohms, and 
it is joined in series with an anti-inductive 
platinoid resistance, R, of 970 ohms. When 
the meter is in action, a small current is kept 
passing through this circuit. The whole 
current to be measured is conducted through 
a fixed coil C of copper ribbon, which is 
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Fies. 1 AND 2.—ELECTRICITY METER. 


placed with its plane parallel to the plane of 
the fine wire coil when the latter is in its 
zero position. A scale S (Fig 2), divided to 
give readings in amperes, is attached to the 
indicator. The recording apparatus con- 
sists of the train of counting wheels men- 
tioned above, and a revolving cam K, driven 


by clock-work, which is kept in motion by a 
weight W. The cam revolves uniformly, 
and when there is a current at each revolu- 
tion comes in contact with a trailing wheel 
attached to the counting train, which it 
turns, making a record. 

The action of the meter may be shortly 
explained as follows: When no electricity 
is passing, the indicator stands at 0 on the 
scale 8, in which position the trailing wheel 
on the counting train is quite clear of the 
cam, so that no record is made. When 
electricity is passing through the fixed coil, 
the top end of the indicator is repelled owt- 
wards, and the counting train of wheels is 
brought tnwards towards the cam, to a po- 
sition depending jpon the current, which 
can be read off on the scale. In this 
sition the trailing wheel is brought into con- 
tact with the surface of the cam, and is 
turned round proportionately to the current. 
The current .indicator is made adjustable, 
and can be altered by an inspector or an 
official of the supply company. As at pres- 
ent arranged the meter has to be wound up 
periodically. It is intended that this should 
be done by the consumer, and an arrange- 
ment is made by which the current is auto- 
matically cut off from the house when the 
weight is run down. Precautions are also 
taken to prevent any fraudulent tampering 
with the instrument. We are indebted to 
our London contemporary, Jndustries, for 





the accompanying illustrations and facts. 


FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. a Saturday, November 
1, 1890. New York, Boston and Wasbing- 
ton Stock Exchanges. 

NEW YORE. 


Western Union Telegraph Co.............. ... $ ge 
American Telegraph & Cable elnnitiee sncbesaoiee m6 
—- and South American.................. 155, 





rt ctiis tbe Fe 40 6000 0wsseonsns sc 100ee 54 208. 
Commercial Cable Co.. - 102. 
Postal Telegra: General Electric Cable. penaves . 39. 

7 Deferred.......... 86. 
Consolidated E Electric tia ceniiessouwens 
Edison Electric = yy 9 hicnapases cota 68. 
United States Electric Light................... 30. 
North American Phonograph.................. 35. 

BOSTON. 
Thomson-Houston Electric Co......... ....... 51. 
- ” on Preferred . .... 2714 
“ “ “ Series C... .... 111g. 
“ “ “ Series D........ 614. 
yl ped pgpaattins Co. Faves spwes 


Mad Welding Co 
ad — Co.. 





Ft. Wayne Electric Co............ 
TELEPHONE: 
ED HE siueveseiesececcetvocccesa’d 225. 
DSK EREESceseSeRseebes vevevovesednn 50. 
New epee Soovvecevccsecseeccveecccceses 52. 
DEE cathbaceaweveresevesncescessne-sous 15 
Tropical ~-_ramaaa peeuseeediee- Sveetesnnde : 
MISCELLANEO 
Edison Phoncgregh Dy ciciweses diviece 2. 
WASHINGTON. 
Se dea a ~~ —— peddeswouesesesseseoese 26. 
esapeake Dsccen.vccsesecoocese 70. 
American Gren howe eee Eeeeeecneeeneee eee 14. 
United States pope Light (Washington)... .150. 
Eckington and Soldiers’ Home Electric e Ry... 64. 
Georgetown and Tennallytown.. i 
PITTSBURGH. 
Westinghouse Electric Mfg. Co........... ... 29. 





Schiller and the Lightning. 

A curious incident is handed down from 
the boyish life of Schiller, says the Boston 
Herald. One day, in a tremendous thunder 
storm, the family gathered together in ill- 
disguised terror. But Fritz was missing, 
and the father, alarmed for his syfety, sought 
him in vain in all the rooms of the house. 


He went outdoors to search for the truant, 
and, to his surprise, found him perched on a 
branch of a solitary tree, eagerly watching 
the heavens and the flashes which lighted up 
the gloom. He was wholly indifferent to 
the rain, which had wet him to the skin, 
and to the danger heincurred. Tothe sharp 
reproof of the father the boy replied with a 
glowing face: 

“The lightning is so beautiful I wished to 
see where it comes from.” 


TO AMERICAN INVENTORS. 
Woodhouse & Rawson, 


(UNITED, LTD.) 


88 QUEEN VICTORIA STREET, 
LONDON, ENG., 


New York Office, 36 Wall St., 








Are prepared to negotiate and introduce 
inventions of merit into Great Britain and 
all parts of the world. 


CORRESPONDENCE INVITED. 
We desire to meet 
proper parties to form 
the Writing Telegraph 
Company of South 
America. 
The conditions will 
be very reasonable. 


WRITING TELEGRAPH CO., 


57 MURRAY ST., N. Y. 








ORATE, TED 


PER 


EELECTRIC 





MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


=== BRANCHES : == 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO. 46 SOUTH CANAL STREET. 


LS eS NES 
LAMP MAKER—OR PROCESS. 
PARTIES WISHING TO MAKE 

a high class incandescent lamp 
up to 130 volts—No humbug—Or 
a series lamp up to 10 amperes and 
350 c. p. tothe E. H. P., can secure 
either or both, and the man. After 
Noy. Ist, would take an interest in a 
good concern as part pay. 

Address, 
“No. 121.” 
Care of ELECTRICAL REVIEW. 


INVENTORS 

Coming to Washington to further any elec- 
trical Seseata, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical ‘ontractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘“‘C, & C.” electric motor—sizes, 44 
to 50 horse-power. The only electric motor 
on the market to-day. 


» ee? make a mistake if Ag don’t buy your Elec- 
trical Supplies from F, & F., Cleveland, O. 
LOOK AT THESE PRICES: 

$2 Electric Bells, 50c., 75c. Bronze. 

Push Buttons, 25c. ; Be. ha Push. 

ya 
angers’ les, ver 

$1 Leclanche Batteries 40. 

$1 Carbon Batteri 

* 75 ne Coils $1 1. 5: 5° $10 Medical Batteries, $3.50. 
Batteries, Motors, Dynamos and Annunciat- 

ors ~ 4 half price. Send tor reduced price list and 


ounts, 
Fletcher & Pletcher Electric Co.. Cleveland. 0 


“THE LAW BATTERY 


I$ THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 
would advise you 
to do the same. 

We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammoniac. 


LAW TELEPHONE CO., 


85 & 87 JOHN ST., NEW YORK. 
F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT ANN SOLD 























WANTED. 


CENTRAL STATION MANACERS 


AND 


SUPERINTENDENTS (¢o send for samples of any of our 


specialties. 
Electrix 5 amp. and 10 amp. 


S. P. SWITCHES, and plain and 


insulating gas attachments now ready. 
Will soon have a full line of entirely new specialties in 


DOUBLE POLE SWITCHES, INSULATING JOINTS, CUT-OUTS, SOCKETS, ETC., ETC. 


Look out for them. 


THE STAR ELEGTRIX GO., 


1320 Wallace Street, 


PHILADELPHIA, PA. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN VU M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. ‘Scrap and native platinum purchased 


SUPPLIES FOR ALL SYSTEMIS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CoO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


Daniel W. Baker. 








W.R.OSTRANDER&CO. 
195 & 197 t sear sT., tad YORE, 
nufacturers 


SPEAKING: russ WHISTLES, 
ANNUNCIA 
Electricand Mechanical Bells. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 


the Best in the World. FACTORY, 
Catalogue of Standard Test Instru- " 
ments furnished upon application. De Kalb Ave., 
THE E. S. GREELEY & CO., BROOKLYN. Ei 
6 ano 7 Dey St., New Yorn. Send for Illustrated RS 
Catalogue. ‘ 











QUEEN'S PORTABLE TESTING SETS 


FOR secrete ttc a TESTS. 





JAMES W. QUEEN & Co., CLEVELAND, O., October 24, 1890. 
Departme nt No. 4, 
PHILADELPHIA, Pa. 
Gentlemen :—In answer to your letter of the 21st, would say that we are very much 
pleased with the portable testing set you sold us. We are using it constantly and it 
is proving satisfactory. 


Yours, very truly, 
THE BROOKLYN STREET R. R. CO., 


Dictated W. By H. J. Davis, Sec’y. 


Send for Catalogue | b66 of Electrical Test Instruments. 








THE WYCKOFF PIPE , 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES. 


We have large —— for creosoting Lam 
legraph Poles, &c., a. 


WILLIAMSPORT, PENN. 





SEND. FOR CATALOGUE. 





satan ENTIRELY NEW ndy--~-ghemaaal 


-\ Norwaylron Frame 







ELECTRIC BELL ys 
; 1S THE Pat. Mar. 19, 1889. THE OLD STYLE. 
‘ni 
| CHEAPEST AND BEST. THE ACME LINK BELT 
| Send for Illustrated Circular of IS MADE ONLY BY THE 
) Bells and Page Belting Company, Concord, N. H. 
Other Electrical Goods. BRANCHES: Boston, New York, Chicago, San 
- —meeeegie Francisco. Also, manufacture rs of all ‘the 
J. ELLIOTT SHAW & CO., staple grades of Leather Belting and Lacing. 


Send _ for Illustrated Catalogue—a valuable 
treatise on belting, Free. 


Full assortment of different sizes and qualities on BRAIDER 
OLS, ready for the machines, in Red, Yellow and Green. 


i 
1 
7 KS Send for Sample and Prices, 
@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


SEO colors to order. 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


632 ARCH ST., PHILA. 

















AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from |-2 to 6 
inches thick. Plastering done in one-tenth the 
for walls to dry out. No dirt, as in case of plas- 
terer’s mortar, Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, ete, 
FIRE-PROOF, EASILY TRANSPORTABLE. 


time of old way, winter or summer. No waiting 
EASTERN PLASTER BOARD CO., 52 Broad St., New York, 








THE HORIZONTAL 


| Drilling Boring Machine 


FIELDS and BEARINGS of DYNAMOS and MOTORS, 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 











SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Szc. & Exzcrnician. 


AMERICAN ELECTRICAL WORKS, 


i Manufacturers of Patent Finished 


//_ ELECTRIC LIGHT WIRE, 


4S MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
Xe RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, G7 STEWART STREET., PROVIDENCE. R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
JOHN CARROLL, Sxc’y-Treas. 









EUGENE F. PHILLIPS, PRESIDENT. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 





FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


Sst. Gabriel Locks. 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES’ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED 








TO ALL SYSTEMS, 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE 


43 SIXTH AVE, PITTSBURGH, PA 








LECTRIC 
CONDENSER 
We. Marsan, 
MANUFACTURER. 
Standards a Specialty. 
Rooms 2 and 4, 
University Building, 
New York. 


THE CREATEST 


POROUS CUP BATTERY 


IN THE woOorRLD! 














THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, WN. J. 
Office, Foot of Washington Street, JERSEY CITY, MJ 


Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 
with it. 


HYDRAULIC PRESSES.) seao ron cracucans. 


ALL VARIDTIBS. SS e 


rot "ravens antaan rae wires, oe /THE LEGLANGHE BATTERY 60, 


PUNCHES, SHEARS, BUFFING MACHINERY, bo, 
149 WEST 18th STREET, N, Y. 








Its cupistasite § is so great that 
it is hardly fair to compare 
other porous cup batteries 














WATSON & STILLMAN, 
210 East 43p STREET, New Yor Ciry. 
Specia? Attention to Electrical Work. 
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S$} THE 





HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 





Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 








UNBQUALLIED FOR DISTRIBUTION OVER WIDE AREAS. 


Series. 
Blackening. 





tion from Central Stations. 


SEND FOR CIRCULARS. 








Specially adapted for Street, Commercial and Domestic I]lumina- 
Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. 
Lamps, 10 to 100 Candle Power. 
Dynamo Self-Contained and Automatic. 


Strictly 
Long Life without 


CORRESPONDENCE SOLICITED. 


NEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 

















LIST OF DYNAMOS IN STOCK. 
oa, 1/3 be 2 

= 2 oy |Mo :| 
= Sanl5 ps as > bs 
" BSR als 24 
Sa? RAS aleB8|2e/23) BS 
a” |sZ<| BEES SIs g sé 

zm \83 23 

ed 

[> 
ee 6.5 | 1% z, 530 
vanited 6.3] 1%) S| 530 
2% | 80/2 | 530 
map 12.0 | 26) Bj 780 
coe 12.5 | 214] A, 780 
roca 13.0 | 26] & 780 
ionen 5.0/3 | 990 
envied 5.6/3 |B 990 
Rae. 15.0] 38 990 
50 | 16.013 |S] _ 990 
eae 21.0 | 4%] | 1,360 























W, 404 
EST arth sTREE™ 











LIST OF DYNAMOS IN STOCK. 




















Zaclfa 186 | be lee 
EslScgleosimosi?. [Pe cleslee] so 
g5\o s|se (22 slecels pala g| ee 24 
93 \So2|si~ shes eles sis cles) we 
7 ‘ ‘ oz be 32 £2 
ASX |Y |Z |g2")33 

| | 
| oe | ae bail 4/5] 1,360 
iy Neen: Gere 45 |....+5 21.0/4 | 4] 1,360 
tan ie Tae 70 | 21.0] 4x4) 3 | 1:360 
| rp em pein: Hae 29.7] 6 || 1,750 
| Bese PE cccoduwac 30.0} 6 | | 1,750 
De ccecd asad > sata: 29.516 || 1:750 
¢ eR ee Beet te 38.0} 8 |e | 2'290 
D Pi venta OP Dice ccoe 38.6/8 | | 2290 
| ee eee OO Bissase 38.0] 8 & 2,290 
Bal OE Binet leceandl esata 46.5 |10 2:70 
i eee OD Svescstlsutane 47.1 |10 | S| 2,770 
BER OB Ucsovscdssuenioned 52.5 |12 | | 3,200 


























The Burton Electric Heater ‘ Electric Railway | Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPA 


Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car. 


“The y are giving us and the public entire satisfaction.’ *—Ricuwonp, Va., U. P. Ry. Co. 
‘The heat is pleasant, suffi and —MARLBOROUGH, Mass., Street Ry. Co. 
‘*We are much pleased with thon. and know of no reason why weshall not continue to use them and 
recommend them to others.”—Sr. Louis anp East St. Louis ELEctric Ry. Co. 
{ Equitable Electric 7.*y Consiyastion Co., 416-420 rmemcmterl Unicn Building, Phila., Pa. 
AGENCIES : +) pilggins Brothers & Co., 202 Main Street, Buffalo, N. Y. 
Electric Merchandise to. o Adams Street, Chicago, Ill. 





For Further Information, Address 
THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 


ERIE RAILWAY. 


7 Picturesque Route of America. 
Via Niagara Falls or Chautauqua 
Lake. Anenchanting panorama of 
mountains, forests and streams. 

SoLip TRAINS between New York 
and Chicago. No change of cars. 
VESTIBULED LIMITED (strictly first- 
class) without extra charge for fast 
time and superior service. 


W. C. RINEARSON, 
General Passenger Agent. 





Ya Porcelain Electrical fupplies and Specialties, 


EMPIRE CHINA WORKS, 
1448156 Greene SL, GREENPOINT, BROOKLYN, BY. 


Our Ware is HARD POR he BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


erika Bel Telephone Company, 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 


“ LIBRARY FoR $1.00 


Five books in one. Worth 
its weight in gold to every 
mechanic, The very latest in- 
formation for 20 diffe rent 

es. This wonderful book 
pages absolutely 
iles, tables, se. 

id new infor. 












cret processe: 
mation that 
elsewhere fo 
The Modern 


a Ca nter’s 
Manual— Points for Painters- 


ow to Get a Patent—A Me. 
chanical Dictionary. Everything fully explained in 
one handsome volume and guaranteed to be ab 
lutely correct. Send $1.00 for a copy bound in silk 
cloth, or $1.50 for Morocco binding. With each copy 
of the book we give free a_ complete working chart 
for setting gear teeth. 
chart is $1.50. AG 
terms. LAIRD& LEE, 
son Street, Chicago, I Til. 








The Ww . re of this 
EI Write fe 


Publishan, 208 deca 













The Only Watches for Electricians. 
FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 





quences thereof and liable to suit therefor. 


192 BROADWAY, NEW YORK. 


LEGAL NOTICE. 


T° ALL TO WHOM THESE PRESENTS 
MAY COME, KNOW YE, . . 

By a ee on dul assed by, the Corporation 
known as ** ~y | Ftanley. * it was voted to 
change the ae 3 "said Corporation, with 7. 
sion of the Court, from “ Hazazer & Stanley ° 

‘oe & Hall.’ 

Now, by order of the Supreme Court, it is made 
known’ that from this time the name of said Cor- 
poration is and be‘ a & Hall.’ 


. STANLEY, 
New York, Sept. 20, 1890" President. 





Sigourney Hrills. 


IMPROVED. 











Sensitive, Se and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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THE NATIONAL CAREON CO 





CLEVELAND, OHIO. 





MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


DUST a BEL,1.sS. BROWNLEE & CoO., 


STAMEY A) & HALL, CEDAR POLES 


For Electric Purposes. 
Se THE LARGEST STOCK AND QUICKEST SHIPMENTS. 











& STANLEY, 








ty os 
$2 @ 86 Frenkfert Sivect, How. Yorks. | cccse mnnnn and decile Lttings une Manufacturers ot Cross. 


| Arms and Pins. 


R. TIT. WHITE, 
Patented Material for Street Railway Roadbeds, 


—— ALSO —— 


CABLE, ELECTRIC AND ELEVATED .RAILWAYS. 


ees Pearl Street, Rooms 6 and T, Boston, Mass. . = 
GIRDER RAILS. NEW YORK OFFICE, 52 WALL STREET, ROOM 41, Correspondence Solicited.  *"""ion FORM OF Kalen 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDINC, 144 ADAMS nieeapit CHICACO. 
McINTOSH & SEYMOUR | 











SUPERHEATING RECEIVER, 
— , PATENTED VALVE SEAT, 
$y. AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
correspondence Solicited. 


<“<C. && CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 
around the centre of the armature 


— -~ Electric Blowers for Ship Ventilation. 
shaft. Thus making the most com- ~ sa im 
pact and efficient form of machine  arlaci Al “ = MOTORS > HOISTS © MINING TRAMWAYS. 


that can possibly be devised. 



































The only Motors in which the mag- 
netic circuit forms a perfect circle 











samme! Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia © 38 South Fourth Street. 
Chicago Phenix Building. 








One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


402 «c& 404°Greenwich Street, New Work. 





























epee i 


es sin es 














November 8, 1890 _ ELECTRICAL REVIEW xvii 


The United States Electric Lighting Company, 


(WESTINCHOUSE ELECTRIC CO., Lessees.) 


Are and Incandescent Isolated Electric Light Plants. 


AUTOMATIC DYNAMOS. PERFECT DEVICES. 
More than 1,000 Plants in Operation in Mills, Hotels, Office Buildings, Theatres, Etc. 























ELECTRIC MOTORS AND GENERATORS. 





Direct Current Generators and Motors for all purposes. 1-8 horse-power 
up to any power desired, and of any required E. M.F. Superior in 


Design and Workmanship, and Unequalled in Efficiency. 








SEND FOR NEW U. S. CATALOGUE ON INCANDESCENT 
LIGHTING AND MOTORS. 





General Offices: EQUITABLE BUILDING, 120 Broadway, New York. 


SOUTH LAKEWOOD PARK 


THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 





Lots 50x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 
Climate the most suitable for a winter home. 
The demand for winter homes is unprecedented and we fear that the extent 


of territory from Lakewood to Manchester will not be sufficient to meet the 
demand. 


We have, therefore, raised the price of lots to §25Q until further notice. 
Town restricted to the very best. 


Send for maps and particulars. Apply to or address, 
Dr. DeLERY, Manager, 
2 S & *F DEY STREET. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 
which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 

Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 
that it is the best article in the market. 


THE UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 


wherever constant direct circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application, 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


“TNE UNIVERSAL ARG LAMP GO., be 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 


J. H. McCLEMENT, President. NEW YORK. E. S. MENDELS, General Manager. 
OR TO id 
THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLYICO., Limited, New:Orleans, La-AEWALKER:& KEPLER, Philadelphia, Pa. PETTINGELL-ANDREWS CO., Boston, Mass. 


Tae Wensrnow Gonsoutnren Drinwo ano Moron Go, o Bavrnons, Mb, 


: ELECTRICAL APPARATUS, 


e ELECTRIC MOTORS FOR ALL WORK. 


Dynamos for Ingondeseent Lighting 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


SOLE 8 G AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 

























4h 





fr. ffassner’s Pry Battery 


—- FOR ——= 


OPEN CIRCUIT WORK. 


BUY TEE: 


SCHUYLER APPARATUS 












THE BATTERIES ARE NOW MADE IN THE 


p GAs >N ERS FOLLOWING SIZES: 
; No. Height. Width. 
a a Se | “PATENTS 18. Rectangular (Double Cell), 7} in. 3} in. x 3} in. 
| 17. “c 74 “ce 3§ sc 1% “a 
2 S 16. Cylindrical (Enameled) 7 “ 3 in. diam. 
15. “ce bj ‘ec 3 sé 
if a 10. “é 5} sé 3 a“ 
19. Oval, 64“ 38in. x1} in. 
02. Rectangular, =” = 





A. SCHOVERLING, 


Sole Agent and Manufacturer, 
1 {i Chambers Street, NEW YORK. 


a) MOL \ 


WWW 
\\ 3 Wen H 
\ == Vij 
_ ari 
4 See 





S «° AMMETERS. 








Office and Factory: 


These instruments are the most accurate, reliable and sensitive, portable instrument 
RIE I ID JD i d BR ‘ 5 , O MY, N ever Offered. A large variety of ranges to meet the requirements of all kinds of work. 
9 SEND FOR ILLUSTRATED CATALOGUE. 
Address, 
WESTON ELECTRICAL INSTRUMENT GO,, 
CO O N N es Office and Factory 114 & 116 William St., NEWARK, N. J. 
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CENTRAL ELECTRIC CO. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


Including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE w° ELECTRIC LIGHT co0Ds. 
116 and 118 FRANKLIN STREET, CHICAGO. 


We are the CENERAL WESTERN ACENTS for 




















AND 


IMPROVED CANDEE WIRES. 


These Wir o well known to the Trade tha Dhaene or coment arguments a ary. Everybody knows what they a 
Send y nda wet s when you want the greatest moistu and acid-proof, S tes Gee oF aie r-proof Wir 


CENTRAL ELECTRIC CO., 


116 & 1183 FRAN ELIN S'T., - - CHICAGO. 








CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 





926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P, 


WORKS, JERSEY CITY, N. J. 


GATE CITY ELECTRIC CO. 


522 DELAWARE STREET, 
Kansas City, Mo. 





WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, La 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 
' AND ALL ELECTRICAL SPECIALTIES, 
And Make Shipments Promptly at Low Prices. TRY US! 
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The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * xX 
* % #£«'The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


THE ELEKTRON MANUFACTURING CoO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


MOTO rH S 


FOR RUNNING 


Ss Shops, Elevators and Machinery 


OF ALL KINDS. 























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, 


FAN OUTFITS 


— FOR —— 
Low Speed, Perfect Regulation, |Mff Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ‘ 


Simplici 
? ty: “1s HP P. MOTOR. ' 


HOLMES, BOOTH % HAYDENS, 1 


MANUFACTURERS OF : 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted j 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. : 


’ PATENT “K (K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT 


——@ -LECTRICAL SUPPLIES. 


AGENTS FOR DO YOU WANT THE BEST GOODS? DO YOU WANT GOOD PRICES? 
EON Ir. DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 
“ae. SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 
CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


THE AMERICAN CIRCULAR LOOM CoO., 


SOLE MANUFACTURERS OF 
PATENT WOVEN INSULATED WIRES 
























































THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. $ 
Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL CoO., 620 Atlantic Avenue. 


Chicago, Ill. 














ny 
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E"*ARADAY GaARBON Co., 
ELEGTRIG LIGHT GAREONS, PITTSBURGH, PA 
























































a 
SU BSCR RDE Manufacturers | and 
FOR THE oc kal 
NOW crectaicat review. ci 
Something New! D The most useful free fx 4 
One, two, three, and patented improve- a = ra 
four spindle drills for ment indrillpresses 
light work. R for years is applied a Pg == w Zz 
SENSITIVE — — 
ROYCE & MAREAN, aa @E 
with ~ 4 Bae ot ny be te | -* - o a 
peekgraal | (L_ | Sine oon ELECTRICAL APPARATUS, o3 . E 
vided. tools free. Telegraph and Telephone Supplies, - 5 A 
Dwight Sate Machine Co. No, 1408 Penna. Avenue, wi © 
HARTFORD, CONN. Opp. Willard’s Hotel. WASHINGTON, D. 6. = 
——_ 
© 
|} ~THat ont 











ON BLBCTRICAL SUBINOTsS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 


OKS ELECTRICAL REVIEW PUB. GOMPARY, 
oe caer 18 Park Row. New York. P.O, Box, 3 





PARKER- RUSSELL MINING #4 MFG. 60. B 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Locust St. Booms 807 and 308. 


pi erty THE HEINE SAFETY BOILER CO. 


a a SET, ES SE SD ee PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 


No contracted «penings to drum, but full area of tubes carried out, thus assuring free 
ry circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for lilustrated Catalogue. 
WORCESTER, MASS. 


aaa oo 707 Bank of Commerce Building, St. Louis, Mo., 




















oO —OR TO— 
Heine Safety Boiler Co.. 68 Madison St., Chicago, Ill. 
Risdon tron Works........ ....$an Francisco, Cal. 
ACTURERS OF Stearns Sager i Co boeoecces 3 ‘Dut Block. Denver, Col 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


Van Zile, MacCormack ens ccasweeased ” Albany, N. 7 
L. Metesser....... 4 St. Charles St., New Orleans, La. 
T. C. Gooch...... ia8 West Main Street, Louisville, Ky. 
English, Morse & Co.1221 Union Ave.. Kansas City, Mo 








Seeger & Guernsey Co........... City of Mexico, Mexico, 
in Long Lengths, ee war Batent Contiauces Jas MH. Harris....--.- 82 Madison Street, Chicago, Ills’ 
Proc AGENTS. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele se Service, our patent wire, expressly manufac- 
pene for electric purposes, has filled every req' ion as regards strength, evenness of quality, and 
conductive ca ity 

Send for Price Y Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’’ Sent free on application. 


New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. 












seen one ‘of these, write for de ee circular. 


ee IS-PARK-ROW,-NEW-YORK. 


(Opposite Astor House.) 
J.H.CHEEVER teeas. J.D.CHEEVER vce 


GIVES wu mt me 

MORE a,u O> | 
POWER <(™@2Q2Z | 
USING suse: 

LESS PES go. 

WATER 20 ol z | “Prices are low yet quality tells.” 

THAN 24 cede | . ; 

ANY so ees A Corliss Engine 
OTHER r < a | . 
WHEEL. - Ss by © | well designed and thoroughly built, re) 

fs e is the best the world today possesses. 
° 
SG. | Ssh idea Se what chee cngines shot be STAAR-TRENDSS 
and invite their customers to say what they 
a are. If you want an engine and never have 
a 
w 
Wi 
o 
Az 
d c 
a 
Le) ) 





~. . *~ 











ORRESPONDENCE regarding Underground and Overhead Cables, Insulated 
Wires, Electric Lights, Telegraph Instruments, House Coods .and other 
electrical appurtenances, solicited. Our New Illustrated Catalogue will be furnished 
to the Trade on application. 
——_!_" WESTERN ELECTRIC Co. = 


CHICAGO, NEW YORK, LONDON, ANTWERP, BERLIN, PARIS. 
STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO. 
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FORT WAYNE ELECTRIC COMPANY, 


=< FORT WwiaYyvynEz, IND. =: 


MANUFACTURERS OF THE 


Slattery Induction System of Long Distange Incandescent Lighting 


AND THE 


*KKK Wood Automatically Regulating >*3o6«K<« 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 
+ ~ —+— 
1 BRANCH OFFICES: 














NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - “ 185 Dearborn Street. 

SAN FRANCISCO, 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


FORT WAYNE, - - =~ = _ INDIANA. 
WOOD DYNAMO. q BROOKLYN, - - = = NEW YORK. 











SLATTERY INCANDESCENT DYNAMO. 


- > + + 














re =E 


EMPIRE GITY ELECTRIC Co. NATIONAL ELEGTRIGAL MFE.60. 


14 & 16 Vesey Street, New York, N. Y. 
SUCCESSORS TO 
Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co., 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 





IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 








IN SULATED WHIRE. 








Telegraph, Telephone # Electric Light 
WIRES AND GABLES. _ 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 








The advantages of the SptirporF Wire over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity are 
preserved against the deleterious effect of dampness. 











H ous E wo R K M AT E R IA L. 8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
Batteries, Wire, Bells, Push-buttons, Flexible Cord, | wind from the ends. 
Burglar Alarms Etc Etc 4th. A greater length of wire prepared under the SPLITDORF patents can be wound in a given space 
9 hig . than wire insulated by any other process known. 


5th. Since the strength of a magnet depends upon the number of its convolutions, SpLirporF 
InsvLATED Wire will produce a much stronger magnet of a given size than any other wire in 





ELECTRIC LICHT MATERIAL. , 
the market. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, Wire covered with cotton by the SpirrporF patents is fully equal in every respect to wire covered 
Cc ut-outs, Lam ps, Fixtu res, Shades, Shade-holders, with silk under any other process, while SpiirporF silk covered wire is far superior to the ordinary silk 
Etc., Etc. esvered wire, in that so much finer silk can be used and such a decrease in bulk effected. 








AETSZI HINDS OF Having increased our plant ten-fold, we shall be able to furnish wire at short 
We manufacture all grades of wire, Magnet, 


ELECTRICAL SUPPLIES ee amc, Oo yf 


Send for Wire Price-List ac I 
eee ee ee ee SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IW COLORS. 


The Empire City Electric Co., 15 Dey Street, N.Y. 

















acto 
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EDISON LAMPS 


IG C.P. - - 44 CENTS EACH. 
PRICE REDUCED ONE-THIRD!!! 
(6C.P. Lamps. (2totheH.P. 600 Hours Average Life. 


° ie 


The Edison Incandescent Lamp. 

















No. 2, 


No. 1, Thomson-Houston Base. 


Edison Base. 


viene 


hi aby 


Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other 
bases, Nos. 2, 3 and 4 will be placed on lamps, when so ordered, 
without extra charge. 











» 
No. 3, Westinghouse Base. No. 4, United States Base. 


From Nov. ist, 1890, Subject to Change Without Notice. 
=> a 








16 C. P. Lamps, List Price, 80 Cents Each. Net Price. , 
Discounts for Larger 
Discount in Lots of 25 to 150,.. .....-..... 45% | 44 cents each. Lots Quoted 
= - Ss 47%%) 42 ‘- ape 
ss “s cane 501 140 « es on Application. 


Allowance for Old Bases, $1.35 per 100, f. o. b., Newark, N. J. 
HNN 


Write for Circulars and Price List to Nearest District 
Office or any Electrical Supply House. 





EDISON GENERAL ELECTRIC COMPANY. 


MAIN DISTRICT OFFICES. 


Eastern District, 16 & 18 Broad Street, New York. Pacific Dist., Edison Bidg., 112 Bush St., San Francisco, Cal. 
Central District, Rialto Building, Chicago, III. Northwestern District, Fleischner Bidg., Portland, Ore. 
Southern District, Cotton Ex. Bldg., New Orleans, La. New England District, 38 Pearl Street, Boston, Mass. 
Mountain District, 730 Seventeenth St., Denver Col. Canadian District, Bank of Commerce Bidg., Toronto, Can. 
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IN THE DESICN OF 


TRANSFORMERS, 


REGULA’‘'TION 






































Is One of the Most Important Features and Has Creat Bearing on the 


LIFE OF LAMPS. 








SOME OF THE SO-CALLED EFFICIENT 


TRANSFORMERS 


Vary 35 Per Cent. More from Perfect Regulation 
than those made by the 


THOMSON-HOUSTON ELECTRIC CO. 


This Lack of Regulation Accounts in Part for the Excessive 
Lamp Breakage Noticeable in Other Systems. 











tz Send for Information to the 


THOMSON-HOUSTON ELECTRIC COMPANY, 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 


Wall and Loyd Streets, Atlanta, Ga. 405 Sibley Street, St. Paul, Minn. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, O. 

15 First Street, San Francisco, Cal. 1110 Noble Street, Philadelphia, Pa. 
266 First Street, Portland, Ore. 1333 F Street, Washington, D. C. 


831 New York Life Building, Kansas City, Mo. 
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BARNES’ FOOT 


POWER LATHES. 


Barnes’ Foot Power Lathes, 16 different 
styles and sizes, suitable for all classes of 
work from the Blacksmith to the Jeweler. 

There is no application of foot power 
equal to the Patent Velocipede, used with 
these lathes. Thousands of them are in 
practical use in the shops of metal and wood workers. 


L. G. Woolley, of Grand Rapids, Mich., says: “1 wish to say 
that I have owned and used two of your No. 6 foot power lathes 
now about five years. The tools have been put to hard and con- 
“~ tinuous work in my laboratory, and it gives me pleasure to say 

hat Sapte this time, no repairs of any kind whatever have been 
ne--ied. Indeed the tools are all and more than whav yuu claim for them 

My time is devoted exclusively to invention and experimental work in electricity. In doing this it is neces- 
sary to have accuracy, and wide of adaptation to different work. Your excellent lathes and superb foot 
power is all that could be desired by any one in need of a first-c “ 
Send for catalogue of wood and metal workers’ outfits. 


Ww. F. & JOHN BARNES CO,, No. 419 Buby St., Rockford, Il. 


AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. No waiting 
for walls to dry out. No dirt, as in case of plas- 


terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back-plastering, paper | or isolating partitions, furring, floors, roofs, etc. 
FIRE-PROOF, EASILY TRANSPORTAB LE. 


EASTERN PLASTER BOARD CO., 52 Broad St. New York, 














REGULATION: DURABILITY: “== 
eat SIMPLICITY-SELF COND: 
Pan un MUN rae TAT CO. Tae N.Y. 


ae MORSE & CO., ohn Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER. 89 Liberty Street. New York. Eastern Agent. 


THE WALKER ELEcTRI¢ Co. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 
50 BROADWAY, 


EU y ROTTER eprnt « cant xanneer, NEW YORK, U. S. B 
POND ENGINEERING CoO., 


LEWIS G. TEWKSBURY, Sec’y and Treas. 
ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engin Boilers, Grates, Heaters, Pumps, In Pipe Work, Belting, etc., designed 
— ith special reference to the Eo beaner CIENCY. ° 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


dé POTTEER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 



































SA Y! 


WHAT CAN WE FURNISH YOU ? 








E are Manufacturers of the following line of 


Tools and therefore 


HEADQUARTERS: 


No. 3. 





No. 1. No 2. 


UNIVERSAL 


Milling Machines, 





Rack or Screw Feed, 
Geared or Plain 





SCREW MACHINES 


For Bench or Mounted. 










TAPPING MACHINES 
sad 
No.2 
lone 


ALSO 


Wealers in Machine 6o00ls 





3——OF EVERY DESCRIPTION. Kc 


Ja? Catalogues sent upon application, 


THE GARVIN MACHINE COMPANY, 


LAIGHT and CANAL ST., NEW YORK. 








—— - 
uF PHOSPHOR- BRONZE. 
INGOTS, CASTINGS & MANUFACTURES 
THE PHOSPHOR BRUNZE SMELTING CO. LIMITED | 
S12 ARCH ST. Pricavete Pa.U.S A 
ORICINAL MaNnuract 


A) 
C | 1) A 








od JULIEN STORAGE BATTERIES De 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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CHICAGO OFFICE, 190 FIFTH AVE., GEO. CUTTER, Agt. 


INCANDESCENT LAMPS FOR ARC LIGHT CIRGUITS 


ESPECIALLY DESIRABLE FOR STREET AND STORE LIGHTING. 
A NECESSITY TO EVERY LIGHTING CO. 3¢ ALL OUTSIDE PARTS OF INSULATING MATERIAL. 


INCANDESCENT LAMPS FOR MULTIPLE CIRCUITS 


ANY VOLTAGE. CAPPED FOR ANY SOCKET. 


BERNSTEIN ELECTRIC CO. 


620 ATLANTIC AVENUE, BOSTON, MASS. 














NASSAU ELECTRIGAL SPECIALTIES, 






} 






e 


bre 





Or 
_— 








CAPSULE BATTERY. 


(Patented Aug. 19, 1890.) 











SMALLEST EFFECTIVE BATTERY Me 
IN EXISTENCE. ‘ih tek de 


plete Portable 
Bell Outfit in the 
market. The bell 
is operated by 
the Nassau Cap- 
sule Battery, 
concealed in the 
case of the push 
button 


PERFECTLY DRY. 


Does not Require Wiring. 
Never Polarizes. 
Power Constant. 








E. M. F., 1.07. Current, 2.20 amperes, 





—=—=——~ ACTUAL SIZE. -——>— 

















Sample by mail, $7.70. 


ELECTRICAL BELL OUTFIT. 


(Patented Aug. 19, 1890.) 





WASSAU ELECTRICAL C0., 19 Park Place, New York. 


xg 
— 
———s. 









Electric Alarm Thermometer. 


(Patented Aug. 19, 1890.) 

This thermometer sounds an alarm 
whenever the temperature rises above 
or falls below any required point. 

aS 

It is designed for use in Of- 
ine tear chools, oe ee, Liv- 

oms, Baths, Breweries, 
Wacterios and all places where 
the maintenance ofan equable 
temperature is desirable. 





Ve 








This battery is 
notconnected by 
wires and can by 
withdrawn and 
replaced by the 
user instanta- 
neously when a 
renewal is nec- 


ied SST 


b 
rR 


e | 1 = 
NY 
\ 


MWe Geesessvecs os abate 





=——— 

It can be arranged to sound at any 
distance from the thermometer, and 
can thus be used as an infallible guard 
against fire. 








THE TUBES OF THE 


INTERIOR CONDUIT AND INSULATION COMPANY 





=ARE ESPECIALLY APPLICABLE TO= 





ELHOTRIC RAILWAY REQUIREMENTS. 
A Simple Solution of the Wiring Problem for Public Buildings, Residences, Factories, Station Work, Cars, Underground Feeders, and all places where insulation is required. 


INTERIOR CONDUITS. 
Endorsed by the Leading Electricians, Electric Light Companies, Wiring Contractors, Architects, Builders and Boards of Fire Underwriters. 


ONDERGROUND CONDUITS 
Are equally successful, and afford Cheapness, High Insulation and Durability. 


For Catalogue, Price List and General Information, address 


INTERIOR CONDUIT AND INSULATION COMPANY, 


16 and 18 BROAD STREET, NEW YORE CITY. 


EDWARD H. JOHNSON, Prest. 





SELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 


THE ONLY COMPANY IN THE UNITED STATES 


11 ADAMS STREET, 


MAKING 


CHICAGO, ILL. 


AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 


W. R. MASON, 
Gen’! Manager. 


Standard and Special Designs for Car, Station and Line Work. 
CATALOGUES FURNISHED. 





BnouUstries. 


A Journal of Engineering, Electricity @ Chemistry 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 
ANNUAL SUBSCRIPTIONS.  faph Paper. 
Gy I IN ois di oes tcncic cnc cdeedesesdecouhoontwe $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free............. ~— 9 00 
INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN _ oa Free 10 75 


SUBSCRIPTIONS PAYABLE IN ADVANCE 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


American Subscriptions to ‘Industries’? are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 














CORRESPONDENCE SOLICITED. 


THE WYCKOFF PIPE (0, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL - WIRES. 


ee ph Poles, &, , a 


WILLIAMSPORT, PENN. 





SEND FOR CATALOGUE. 





The sagen ELECTRICAL SPECIALTY CO. 





BIBOoTRICALIL Gi, annie 
SEND FOR ILLUSTRATED CATALOGUE. 
18 & 20 CORTLANDT , NEW YORE. 
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IRON CASTINGS FOR ELECTRIGAL PURPOSES. 


We cast Dynamo Magnets of a special mixture of iron that gives much better electrica: 
results than ordinary castings. Also, small castings for Electrical Work, and castings. 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 
four large cupolas constantly, melting about 35 tons daily. Correspondence solicited. 


SESSIONS FOUNDRY CoO., Bristol, Conn. 




















THE BRODIE TREE INSULATOR 


CAN BE SET 
AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfect [nsulation for Wires, 


Manufactured and Sold by 





34 OLIVER ST., BOSTON, MASS. 
New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 










Lond ge are the combined result of long ex- 
perience tomatic cut-off regulation. om d most 
careful revision of all details. They designed and 
im constructed for heavy and continuous éu duty at medium 
=~ — rotative speeds. hest le Economy 
;. in Steam Consumption and Superior reulation 
' bm y Self-contained fetes Cat-off Engines 12 208 
E, P. for driving Dynam & Spee jalty. Illustrated 
Circulars, wit ate data as to practical Steam 
Engine Constructiou and performance, free b 


Address BUCKEYE ENGINE CO., Salem, Ohio, 


SALES AGHNTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


N. W. ROBINSON, 164 Washington St., Chicago, Ml. Robinson & Cary Company, &. Paul, Misr. 








THE CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


TH CROCKER- WHEELER 


PERFECTED 
WMIOTORnS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the yay & Manufacturing 
Companies to 


THE MOST PERFECT MOTOR MADE. 


Estimates ang. Lag Be wy for Electric SS 
CORRESPONDENCE INVITED. 2 
430-432 WEST 14TH STREET, NEW YORE. * 


F. 3B. Caqcnmm, 
Vice-Pres’t. 








hei — 





INCANDESCENT LAMPS 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 








Efficiency. 
General Electrical Sup- 


plies of Superior Design 
and Finish. 











Even Diffusion of Light 
by Twisted Filament. 





| From 8 Candle-Power to 
~ 150 Candle-Power and 
any Voltage. 


THE CHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YER-MAN BELECTRIC Co. 


«= 620 Atlantic Avenue, 
BOSTON, MASS. 


S10-534 WEST 23d STREET, 
NEV WoR es. — 


217 La Salle Street, 
CHICACO, ILL. 
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THE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT 1.1GH TING. 



































COMPLETE : : . OUR APPARATUS 
° S Is OF THE 
flentral * $tation Highest ficiency 
EQUIPMENTS BS 9 
FOR all MECHANICALLY AND 
Light or 2 ) _ ELECTRICALLY. 
Power 4) We guarantee its operation 
AND 
DISTRIBUTION. 
Protect our Customers. 
COMPLETE 
We are Prepared to Undertake the 
DIRECT CURRENT CONSTRUCTION 
OF 
SYSTEM ‘ 
vee Fleetrical * Plants 
Isolated 4 Of Whatever Magnitude. 
Lighting. CORRESPONDENCE SOLICITED. 
it _ 74 


—o— SSS 


— NATIONAL ELECTRIC MFC. co.= 


Bau Claire, Wis. 











GEO. B. SHAW, - ~ - - GEN’L MANAGER. 
BAKER, BALCH & CO., Gen’l Agts., - - - - + Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - = Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, . « © © jf 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - - Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - - {517 Larimer St., Denver, Col. PITTSBURGH ELECTRIC CO., Special Agts., + - 531 Wood St., Pittsburgh, Pa. 
- NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - - -+- «= = «= «+= «= «+ Tower Building, No. 50 Broadway, New York City. 

NATIONAL ELECTRIC DEVELOPMENT CO., - - = = «= += + + + + + History Building, 723 Market St., San Francisco, Cal, 

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents, - - . - - - + Winnipeg, Manitoba, 

A. IRVINE, Agent, - - «= = - Emelie Building, St. Louis, Mo. 

















— THE NEw —= 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 
Ge Nt 

















em EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
The BUILDING. 
of them The recent fire in the Western Union Building in this city, ae 


dex- onr readers are aware, completely wiped out the battery 

, etc. plant, including both mains and locals. Recognizing the 

sances tO value of the Edison-Lalande Battery, especially for local work and 

and tena- its superiority over the ordinary blue-stone cell for this purpose, 

6 also seeN the Western Union Company late on Saturday afternoon, the day 
it. has been after the fire, ordered twenty cells from the Edison Manufacturin 
Hin tins, etc. (Co, It was too late to get anything expressed that day, but wi 

his characteristic energy, Mr. James F. Kelly, general agent of 

/ATORS the company, had the cells brought on from the factory by 

; é wagon, accompanied by Mr. Gladstone, superintendent of the 

yave sold to factory, who set them up in the Western Union Building that 

Baltimore, same night. ; 

railways. On the following day 50 more were delivered and since then 

? Nat their about280 cells have been setup. These have replaced over 1600 cells 

te the of ordinary blue-stone battery, which would have been necessary. 

tes. The rapidity with-which the Edison-Lalande battery can be set 

ted up and its immediate readiness for maximum work were thus 

brought out with great prominence on this occasion, and the 

romptness of the Edison Manufacturing Company in meeting the 

i Pe made upon them was no doubt appreciated by the 

+ Western Union authorities. 















AUDI __ goa gcannsceyt LAMP. 
YS . 
\\S . 


Edison Manufacturing Company, 
JAMES F. KELLY, General Sales Agent, |9 DEY STREET, NEW YORK. 
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CONVERTER EFFICIENCIES. 


It will PAY YOU to throw out your Present Converters 
and Substitute OUR MAKE. 


COMPARISON OF CONVERTERS. 





























TOTAL EFFICIENCY. CONVERTER CAPACITY TESTED. 
Thomson-HMouston B3"7-5O per cent. 25 
Et. VWaymne Jenmey — —- Ss". ‘ 25 
National, - - - ss. . 2O 
WVESTINGHouUs:E —- 95. ‘ 2a 








WESTINGHOUSE ELECTRIC AND MANUFACTURING 0, 


PITTSBURGH, PA., U.S A., 


BOSTON, NEW YORK, CHICAGO, CINCINNATI, ST. LOUIS, 
SAN FRANCISCO, CHARLOTTE, N.C. PORTLAND. 


SOUTH LAKEWOOD PARK 


THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 








Lots 50 x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 

Climate the most suitable for a winter home. 

The demand for winter homes is unprecedented and we fear that the extent 
of territory from ‘Lakewood to Manchester will not be sufficient to meet the 
demand. 


We have, therefore, raised the price of lots to $25Q until further notice. 
. Town restricted to the very best. : 
Send for maps and particulars. Apply to or address, 


Dr..DeLERY, Manager, 
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+3 GENUINE TELEPHONES FOR EXPORT. & 

















THE TROPICAL AMERICAN | ELEPHONE (OMPANY 








Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 

















American Bell Telephones, Blake Transmitters and Magnetos. 
Tropical American Telephone Sets and Switchboards of all Sizes. 
“Williams” Magneto Call-Bells, and Standard Switchboards. 


= Patented Telephonic Apparatus and Supplies of all Sorts at Lowest Prices, == 


Send for New Illustrated Catalogue and Price 


New York Office, direct: No. 18 Cortlandt St. -or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 











List to 





THE E.S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS, DESTINATION BEING GIVEN. 





Standard Electric Supply Co., 
180 SUMMER ST. BOSTON, MASS. 





Electric Supplies and Latest Specialties 


== FOR. 


ELECTRIC LIGHTING, 








ELECTRIC RAILWAYS. 





SOLAR CARBONS FOR ARG LIGHTING. 


CARBON BRUSHES FOR DYNAMOS & MOTORS. 





THE E.8. GREELEY & CO., 


Nos. 5 & 7 Dey St., New York 
Mannfacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 


AGENTS FOR 


Cleveland Arc Light Cut Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 

Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Gord 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles. Ete 


W. D. MAC QUESTEN, J. B. CRAVEN, 
Consulting Eng’r. Asst. Eng’r. 
F. UHLENHAUT, Jr., M. E., 
Asst. Eng’r. 








Cc. J. FIELD, M. E., 
Pres’t and Chief Eng’r. 
J. W. CRAWFORD, 
Secretary. 


E, F. WHITE, M. E., 
V. P. and Mech. Eng’s. 
F. BOURNE, 
Electrical Eng’r. 


Field Engineering Company, 
15 CORTLANDT STREET, NEW YORK. 
Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. 
STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 
EXIr.L’s 


DOUBLE-POLE GONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 











Converter or on the Secondary Cireuit. 


> W. S. HILL, 


183 OLIVER ST., BOSTON, MASS. 








Writing for Catalogues, Information or Prices, YOU 
WILL CONFER A FAVOR on both the ADVERTISER 


WHEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the ELECTRICAL REVIEW. 


NEW ENGLAND BUTT Co., 


PROVIDENCE, R. 1., U.S. A., 


MANUFACTURERS 0) 


BRAIDING MA CHINERY 


FOR COVERING 

























TELEGRAPH, 
i TELEPHONE 


F Blectrie Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


) FORCOVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Taping Machines, 

Cabling Machines, 

a Measuring Machines, - 

___ Stranding Machines, 
Rte, Ete, 


FINE! CASTINGS A SPHCIALTY. 


= . 


, 


| i 


SSS 5>=== 
—SSSSS= 
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THE *“WwaARD” ARC LAMP 


Incandescent Circuits—Continuous Current. 


These Lamps are wound to pass 6, 8 or 10 amperes of current, and when burning two in series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LIGHT. We guarantee them. State system and voltage. 





ELECTRIC CONSTRUCTION AND SUPPLY CO., 


18 CORTLANDT STREET, NEW YORK. 








Euneca TeMpena 


Corer Company, 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
Brash fopper, Gommutator Bars, fopper Wire, fear Pinions, 
Bearings, Frolley Wheels. 


WESTERN SALES OFFICE: 


225 DEARBORN STREET, CHICAGO. 


EASTERN SALES OFFICE: 


35 BROADWAY, NEW YORK. 





\ Norway Iron Frame 


ELECTRIC BELL 
|) CHEAPEST AND BEST. 


W) Send for Illustrated Circular of 
|! Bells and 


Other Electrical Goods. 


J. ELLIOTT SHAW & CO., 
632 ARCH ST., PHILA. 














ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Preeision and Constancy, Quality and Finish 

the Best in the World. oe 
Catalogu Test 
ments Susnished t 4 application. 
THE E. S. GREELEY & €0., 
6G ano 7 Dey St., New YORK. 





Daniel W. Baker. 


Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN OM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Matinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 





SUPPLIES FOR ALL SYSTEMS. 


Prompt Shipments. 


Write for Prices. 


W. H. CORDON & CoO., 
ELECTRIC LIGHT AND POWER SUPPLIES, 


SIMPLEX WIRES. 


115 Broadway, New York. 





INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 


Aluminum Electroplating Solutions and Anodes. 
PATENTS APPLIED FOR.) 


COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
And 86 New Street, Birmingham, England. 
LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 





NEW ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PHRREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


PRICE, - - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 


Everyday Electrical Matters, 
INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


PRICE, - “ - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


PRICE, - . * - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - . > - $2 00, 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REViIEwv, 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 





THE PERKINS ELEGTRIG SWITGN MFG. GO. 


HARTFORD, CONN. Factory, 320 Asylum St. 





Office, 314 Pearl St. 


No. {. Capacity up 
7 4é 


No. 2. , “15 - 
No. a 46 66 sé 30 sé 
No. 4. be 6é sé 40 6é 
No. 5. iT) +e 6é 75 6é 
No. 6. 66 ee 4é ( 00 6é 


Every Switch Guaranteed. 


MANUFACTURERS OF 


+ THE PERKINS INCANDESCENT SWITCHES. i 


Made with Porcelain Bases only. 
to 10 Amperes, Single Pole. 


Double Pole. 
. 


rp ait In 


preparation. 


Rated with continuous current; with alternating current their capacity is increased 50 per cent. 
All parts made to gauge and interchangeable. 


Correspondence Solicited. 








xii; ELECTRICAL REVIEW November 15, 1890 


CROSBY ELECTRIC COMPANY. 


PRINCIPAL OFFICE, —_—_ 
= | 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK. = 











] —i 











CROSBY DRY BATTERIES 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 








IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








PATENTED, JULY 2, 1389. : 
BLUE STONE. 


Can be completely recharged without 
dismounting. 


THE HUSSEY 


The Only Blue Stone Battery that can 





be used for open circuit work. 
No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


not in use. 
For Running Motors. 


For Charging Storage Batteries, Run- Bae Ait, thane. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


aing Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 


Telegraphing. 


THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, Intended for Close Circuit Work. 
thereby giving a voltage in the space of one Will Not Polarize. 


il | h btai Pure Water only Necessary to Charge It. 
Se ee oe oe Soe ee The Simplest and Cleanest Close 














cells requiring double the space. - Circuit Battery in the World. 
For Housework, | No Fumes. vat 
Bells, No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. Small Lamps. 
No Climbing Salts. | For Doctors’ and 


Always Clean. | Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. and all purposes 
@ Is rapidly taking the where a Constant _ 
place of all other | Currentis required f 
Open Circuit Liq- | for continuous or 
uid Batteries. l intermittent work. 











